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The Square Deal 


This slogan launched by the railway companies 
is not of the happiest type, as it tends to drive 
people into two camps and introduce arguments 
not germane to the subject. We do not like 
slogans, which nowadays are not battle-cries, but 
catch phrases designed to focus attention on a 
phase of activity, which is not necessarily the 
essential one. If, however, a slogan is deemed 
necessary, then ‘‘ Help us to remove the 
shackles ’’ appeals to us to be preferable, because 
a study of the claims put forward by the railway 
companies shows them to be centred around 
archaic legislation. Railway charges rest on the 
supposition of monopoly and the rates imposed 
are designed to prevent the abuse of this non- 
existent state of affairs. Years of tiresome and 
expensive legislation have brought into being 
sixty-six classifications set out in a four-hundred 
page book. The result is that every time a new 
material is evolved, there is a search as to which 
is the cheapest classification. For instance, the 
first electric steel ingots that were made were 
duly despatched as ‘‘ undamageable Bessemer.’’ 
The nomenclature might have been at fault, but 
it was a commonsense compromise! Since the 
inception of the railways, about a hundred years 
ago, road transport has become of ever-increas- 
ing importance, for it possesses the advantage of 
involving a minimum of handling from factory 
to consumer. Where sidings exist at both ends 
of a journey, then, generally speaking, the rail- 
ways have retained their business. Coal from the 
pit to the power station is typical of this con- 
dition. Even the manufacturer of lorries uses the 
railway services, just as one finds electric motors 
in a modern gasworks. This statement indicates 


that, the railways are an essential in the life of 
any community, and, as such, they should be 
for 


accorded an opportunity putting their 








‘* house in order.’’ As individuals, we inherently 
object to the remnants of the D.O.R.A. still 
existing, and we can well imagine the concern 
of the more progressive leaders of thought in 
1ailway circles at having to run their business 
under archaic regulations. - Suppose a_ firm 
lent to an organisation for a series of tests some 
sand, a portable moulding machine, some testing 


apparatus, pig, scrap and coke—all of which 
could go into a 10-ton wagon. Unless some 


broadminded official broke the rules, the eonsign- 
ment would probably have to be dealt with in 
five or six classifications, and the waste of time 
would be such that the sender would hire a lorry 
rather than submit to what he would term red 
tape. Under present regulations mixed consign- 
ments form a complication which prevents legiti- 
mate competition. Road transport is equally 
essential to the foundry industry, and if, as a 
result of the efforts made by the railway com- 
panies, each type of goods is carried by the most 
economical means, then the nation as a whole 
will benefit. Fear is expressed that the railway 
companies might use extra freedom for increas- 
ing rates in directions where they still possess a 
monopoly. With a very minimum of exceptions 
we fail to see where this monopoly can exist, for 
to-day one knows of 140-ton castings, pig-iron 
and propellers all being despatched by road. Tf 
the real demand of the railway companies is con- 
fined to repealing Acts of Parliament which 
limit the general freedom of the railway com- 
panies to conduct their business on modern lines, 
there can surely be little objection to granting it. 
The return of some of the heavy traffic to the 
railways would relieve annoying congestion on 
the main roads and, by allowing the main lines 
to work at a figure nearer to capacity, would 
permit of reduced carriage rates. If this he not 
the solution, then the only alternative is to 
pull up the rails, and convert the area so ex- 
posed into a gigantic system of autobahnen. 
This would mean more reliance being placed 
upon petrol, the closing down of coal pits, 
decrease in personal safety, destruction of capital 
and problematic progress. Even the most ardent 
supporter of the motor-vehicle industry would 
regret to see the passing of the British railway 
systems, and most would better appreciate their 
thorough modernisation, not merely in technical 
efficiency (about which there is really very little 
to question), but in commercial methods. After 
all, they are not asking for increased legislation, 
but less ‘‘ control from Whitehall,’’ a phrase 
which invariably begets a round of applause at 
public dinners. Already, many foundries and 
brickmakers have invested a serious amount 
of capital in transport vehicles, and unless the 
railways can put up businesslike propositions in 
the near future this trend will gain impetus, re- 
sulting in the possible bankruptcy of the railways, 
or at the least necessitating State aid for them. 
Foundry owners, we are sure, have no particular 
desire to enter into or continue in the business 
of carriers, but having to make a_ profit to 
remain in business, they will naturally turn to 
the cheapest and most convenient form of trans- 
port, Should the Government accede to the rail- 
way companies’ demands, the foundry industry, 
with the obvious exception of that section whose 
business it is to manufacture motor-vehicle east- 
ings, will be anxious to learn of any propositions 
the railway companies have to make to ensure 
lower transport costs and improved service. 
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British lronfounders’ 
Association 


ANNUAL DINNER IN LONDON 


The Annual Dinner of the British Iron- 
founders’ Association, in co-operation with the 
British Bath Manufacturers’ Association and the 
National Light Castings [ronfounders’ Federa- 
tion was held at the Langham Hotel, Londcn, 
last Thursday evening. Mr. W. R. Blair, the 
chief executive officer of the Association, pre- 
s ded, and was supported at the high table by 
Sir W. R. Dudley Pryke; Mr. Henry 8S. Brown; 


Mr. P. W. Cummings; Mr. P. Donald; Mr. 
C. W. Edwards; Mr. P. L. Heap; Mr. Geo. 
Hughes; Mr. S. B. Johnson; Capt. H. J. 
Kennard, R.N.; Col. Walter Macfarlane; Mr. 


T. A. McIntyre; Mr. Cyril N. Norton; Mr. Wm. 
Rennie; Mr. P. G. Rodger; Mr. Geo. Scotland ; 
Mr. W. P. Sproul, and Mr. J. B. Forbes 
Watson. 

Amongst those well known in technical circles 
who attended were Capt. J. G. Bennett; Mr. 
John Cameron, Junr.; Mr. L. H. Crump; Mr. 
H. W. Davis; Mr. V. C. Faulkner (Past- 
President of the Institute of British Foundry- 
men); Mr. V. Jobson; Mr. W. D. Joslin; Mr. 
W. D. Muirhead; Mr. John Oswald; Mr. J. M. 
Primrose; Mr. D. Sharpe; Mr. Geo. Sheffield; 
Mr. W. H. Smith; Mr. J. G. Sneddon; Mr. W. 
Todd, and Mr. A. Young. 

After the loyal toast had been honoured, 

Mr. P. L. Hear, of Bradford, who represented 
the Federation of Ironmongers, proposed the 
toast of the hosts in a speech which pleaded for 
co-operation right down from the manufacturer, 
through the builders’ merchant, to the actual 
ironmonger. Amongst the many witty remarks 
he made, in coupling the toast with the name 
of Capt. H. J. Kennard, R.N., he said that 
this gentleman was peculiarly fitted to preside 
over several of the joint committees as he had 
spent so many years ‘at sea.” After Carr. 
KENnNaRD had replied, the toast of the guests was 
proposed by Mr. T. A. Mcintyre (of Shanks & 


Company, of Barrhead) in a_ particularly de- 
lightful speech. The reply was given by Mr. 
Percy W. Cummines, who represented the 
organised builders’ merchants. He expressed 


(Continued in next column.) 
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Random Shots 


When is a discovery not a discovery? Far 
from being another Xmas cracker conundrum, 
this is an agonised cry from a Yorkshire corre- 


spondent signing himself ‘‘ Chilled,’’ who is 
obviously puzzled as well as chilled over the 


claims of Mr. Allison, author of a Paper and 
correspondence on chilled rolls in a recent issue 
of the Journat. Mr. Allison pointed out that 
most metallurgical processes have been discovered 
independently in many ages in many countries, 
but he claimed that chilled rolls were a new and 
isolated discovery first made in 1821, and know- 
ledge of which has spread from place to place. 
The correspondent rightly reminds Mr. Allison 
that by the year 2821 they might easily have 
been rediscovered many times. Elaborating the 
same theme, ad absurdwm, he pictures a time 

1,000 when the ferrous alloys then 
the rage are all of those types which, like man- 
ganese and other steels vou will know, soften on 
heing plunged into water. At such a time a 
bright young metallurgist discovers that a simple 
mixture of and carbon, in which the iron 


years hence 


iron 
exceeded the carbon 63 times, became strangely 
hardened when his assistant tripped with it into 
a bucket of water on his way back all hot from 
the cosmic ray heat-treatment department! And, 
he asks, would that be independent discovery or 
a spread from one place to another? 
* s * 

ventures to that 
** Chilled ”’ touched upon a_ fundamental 
truth. Progress does not appear to go forward 
in one straight line so much as in ever-widening 
circles. Tn one avenue, it becomes in time 
so complicated and so advanced that the first 


“© Marksman ”’ suggest 


has 


any 


his gratitude at the sympathetic way in which 
the irontounders had met their various requests. 


The agreement between them had been in force 


for five years, and whilst no period had been 
more difficult than the present time, he was 
happy in the thought that there was every 


prospect of long-continued co-operation at the 
new level of prices which had been established. 

An excellent musical programme was provided 
during the evening, though some missed the 
appearance of Mr. Shanks, whose songs from 
the operas have been such a pleasurable feature 


on previous occasions. 








A SCENE AT THE 


ANNUAL DINNER OF THE BRITISH 








[TRONFOUNDERS’ 
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principles which started the circle have so 
sunk into oblivion that an accidental redisco,. 


V 
of the simplest phase is as inevitable as it \ 
be startling or ridiculous, as the case may : 
To take one example with which everyon , 
familiar, central heating is to-day being ut 
into the higher-priced houses as a mark of 
luxury, whereas excavations of Roman vill: nn 


England reveal that just 1,800 years ago it «as 
an essential. One wonders when it fell into <jis- 
use and was rediscovered. Or, take another °x- 
ample—the 20th century baby in the latest model 
nursery, surrounded by all the contraptions of 
modern invention. Watch him making more <is- 
coveries in ten minutes than his parents could 
think of in ten years. He has the grand advyan- 
tage of knowing nothing and all the world is his 
to discover—or rediscover, as every baby in every 
age has done exactly the same thing. Later hi 
engulfed in that complicated sea of 
adult life and does not start rediscovering afresh 
all he had forgotten of early childhood until he 
reaches that sublime stage known as “ second 
childhood.’’ Only then is his circle complet 


becomes 


* + a 

Among the many toys which fathers can buy 
for their sons and play with themselves is a 
natty little ‘‘ complete foundry,’’ replete with 
sand, a miniature crucible, ingots and moulding 
boxes. It will no doubt be a great relaxation 
this Christmas for a few expert metallurgists to 
sit down and rediscover a few elementary truths 
about slush castings! 

* * * 


And that reminds ‘‘ Marksman ”’ of the quaint 
custom they have in Germany at Christmas time. 
Taking pieces of lead, they melt them and drop 
them slowly into water, watching with growing 
excitement the queer shapes formed. Each 
member of the family takes a piece, when set, 
and, according to its shape, so is his fortune 
predicted. 

* * * 

Amongst the many good stories told at the 
annual dinner of the British Tronfounders’ Asso- 
ciation, held last week in London, was one re- 
counted by Mr. Heap of two youths who were 
being interviewed for their first job. 

‘* Wot’s t’ boss like? ’’ asked the waiting one 
of the boy who had just emerged from the ordeal. 
“Oh ’im; ’e’s daft. ’E asked me three times 


where me ’at was, and it wore on me ’ead all t’ 
** MARKSMAN.” 


time.”’ 





ASSOCIATION, HELD IN LONDON LAST THURSDAY. 
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Making a Large Lathe Bed: 


By WILLIAM Y. BUCHANAN 


The casting to which the author proposes to 
devote this Paper is a lathe bed of constant 
cross-section in varying lengths; the usual is 
33 ft. long, but in some cases 40 ft. when it is 
jointed in two sections. In all 97 castings were 
made in the manner about to be described, and 
all the data referring to metal composition and 
structure, etc., are based in the first 81 castings. 


Method of Pattern Construction 


As the casting outlined in Fig. 1 must be 
machined and highly-finished from end to end of 
the slides or shears, it must naturally be cast 
with this side down, although the casting is 
ilwavs machined on the other side as well. The 
general construction of the pattern is a strong 
hox-shaped body on which the facings are 
mounted and the draft of the pattern is made 
to suit casting the shears down. 

Draw bars are fitted in convenient positions 
in the pattern sections, and these are best fitted 
so that they can be either removed temporarily 


= 


8 ft., 6 ft. 5 in., 4 ft., and 1 ft., and sometimes 
four pieces are used to make up the length. 
These short pieces are difficult to arrange in a 
smooth continuous camber. 

The colours which have been in use for’ some 
thirty years are orange for machined surfaces, 
red tor the as-cast surface, and black for core 
prints. The author is unaware whether the 
British foundrymen intend to recommend pat- 
tern colours in the same way as the American 
foundrymen have done. The standard colouring 
would be helpful in the case of most firms under- 
taking outside work, and indistinct marking is 
often the cause of mistakes. The pattern is split 
so that, when in position for ramming, the base 
section at the head end can be removed to facili- 
tate ramming at that part. 


Moulding Box 


Although some foundries might mould in a 
three-part box and lift it into the stove for dry- 
ing, this casting is made in a long permanent box 
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Fic. 1.—Sipe Exevation, Pian anv Section oF LatHe Bep Castine. 


or made permanently below the top of the pat- 
tern, as they may, and usually do, foul the bars 
of the top part unless their relative positions are 
carefully measured before ramming up_ the 
pattern. 

The facings on the sides and projecting parts 
of the bed shears are made loose and screwed so 
that they can be slackened during ramming up 
to allow the bed to be drawn. The long print on 
the bottom of the pattern serves to allow the set- 


ting of the body cores. For the purpose of cam- 
ber the pattern might best be partly sawn 


through at intervals throughout its length and 
fitted with removable wedges, so that it could 


be bent readily ; but this is not done here, as the 
casting is wanted in a great variety of lengths 
and various pieces are normally used, in which 
on the uniform cambering of the pattern is 
dificult 


The pieces actually available are the head end- 
plece, which is 14 ft. long, and eke piece, 12 ft., 





* Pay 
British } 


vuindrymen, Mr. Robert Ballantine presiding. 


read before the Scottish Branch of the Institute of 


in the floor and dried with portable driers. The 
box itself is 110 ft. long, 5 ft. 1 in. wide and 
4 ft. 7 in. deep at one end, and 3 ft. deep for 
the remainder of its length, as shown in Fig. 2, 
and is made with a permanent ash bed. The in- 
tention at first was to make the top parts and 
drill them with 3-ft. centres between the snugs 
for bolting to the box, but it was found much 
more convenient to clamp and wedge the top 
parts, which allowed their unrestricted move- 
ment. 

The original method was to use a box to take 
the longest pattern and work one bed at a time, 
but the use of the very long box has many advan- 
tages for this class of casting, as, for example : — 

(1) If the box is not in use (that is, the 
whole box or any part of it), it can be filled up 
and the space used for other moulding on the 
floor level, such as closing machine-moulded 
jobs, as is regularly done. 

(2) Several long beds or a number of short 
ones can be moulded at one time. The maxi- 
mum number so far is six jobs at one time. 
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(3) Where a number of castings are wanted 
off the pattern under consideration, the de- 
livery time can be greatly improved by making 
an extra set of facings for the pattern. By 
moulding and drawing the pattern, then fitting 
the extra facings, moulding can be begun on 
the second bed while the finishing of the first 
is going on, so there can be the first drying, 
the second finishing, and the third moulding, 
and then the first cast, the second drying, and 
the third finishing, and so on in a steady 
sequence. In this way, for beds 30 ft. long, 
the rate of casting is three per fortnight. 
The box was made level with the floor, and the 

‘‘ wings ’’ or small frame to give the increased 
depth necessary at the head end were made 
loosely, so that it can be fixed and clamped at 
any position along the box. 


Box Top Parts 


The top parts are made in convenient lengths 
of 9 ft., 6 ft. and 12 ft., and the bow portion 
is made detachable. Although covering 6 ft., 
9 ft. and 12 ft. respectively, the top parts are 
actually 1 in. shorter so as to allow 1 in. space, 
which in closing the mould is filled in with an 
oil-sand core. This method is preferable to 
laying-in pieces of round rod to chill the metal 
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Fic. 2.—Consrruction or Movutpine Box. 





and ramming up with green sand, as this tended 
to chill the hard type of metal used rather 
heavily and caused a _ decided mark on the 
casting. 
Moulding 

The ash bed is first laid in and rammed in 
position about the level of the bottom of the tie 
bars of the box, and covered with straw and 
sand, then firmly rammed. After the first bed 
has been cast, this part of the mould becomes 
permanent. Having rammed and levelled the 
sand in the bottom to the required height, the 
first operation is to prepare the bottom of the 
mould to receive the pattern, and this includes 
the laying of the camber. To do this, 3-ft. 
straight edges are placed across the bottom of 


————_———_——_______ 
|] we Wav aval ate 


Fic. 3.—SHowING AN UnusuaL METHOD or 
DEALING witH Sipe CAMBER. 








the mould at intervals of 4 ft. from one end to 
the other. Then, using a string, the heights of 
these short straight edges are adjusted to give 
full camber in the centre, say 1} in., and vary- 
ing to nil at the ends. 

The short straight edges are secured at their 
correct height and the sand is rammed between 
them and struck off level, so that the camber is 
actually put down in a series of short straight 
sections altering at intervals of 4 ft. The short 
straight edges are then drawn and the holes filled 
up and levelled. The pattern is placed in the 
correct position in the box and the impression 
of the bottom prints made by bumping the 
pattern. Then several stakes are driven down 
the sides of the pattern before it is removed, so 
that it can readily be returned to the correct 
position for ramming. Long straight edges are 
next laid in position along each side of the im- 
pression of the print and the sand is swept out 
to the correct depth. The straight edges and 
boards are all strengthened along the working 
edge by strips of }-in. thick metal. 

Bg 
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Where several pieces of pattern are used, it is 
best to use a string to set the straight edges 
and measure out the print. The pattern is then 
lowered into position and the stakes removed. 
A board is placed at each end of the pattern 
and rammed in this position to remain there 
till the pattern is drawn. Weights of about 
10 ewts. are placed on the pattern to spring it 
down to the bottom, and all is now ready for 
ramming up. 

Ramming 


The bed course is first pin-rammed and then 














flat-rammed using a fairly high-moisture sand 
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Fig. 4.—Conrrucrion or Heap Enp Core. 


to get hard ramming, as the mould is liable to 
strain in this position. 

For the front side, the first course is 5 in. 
rammed to 3 in., and the first row of straight 
irons is put in to support the sand above the 
projecting part of the shears, The second course 
is 4 in. rammed to 24 in., followed by the 
second row of straight irons to about the centre 














Fig. 5.—Bopy Cores, Tor anp Borrom. 


of the fillet. These two rows of 
within } in. of the pattern. 

The third and fourth courses are 6 in. ram- 
ming to 4} in., each followed by rows of straight 
irons to within } in. of the pattern, and the 
last course 44 in. ramming to 3 in. brings the 
mould up level with the top of the pattern. 


irons are put 
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For the parting 1} in. is swept out to get down 
to the bottom of the round. 

The ramming up of the back is similar except 
that the first course of 5 in. rammed to 34 in. 
brings the straight irons up to centre of the 
fillet above the projection of the shears, and this 
is followed by three courses at 6 in. rammed to 
4 in., and finishing with 44 in. ramming to 
3 in. Here again 1} in. is swept out to form the 
correct parting line. 

Facing sand is used for about 1} in. from the 
pattern face, and the remainder is floor sand 
mixed on the spot. The parting is then made 
with a layer of wet parting sand, and the top 
parts are placed in position and staked for 
future registration. The vent pins are placed in 
position by the markings on the pattern and the 
centre and end gate-pins placed by measurement. 
The top parts are then rammed up by careful 
pin-ramming round the bars and finally finished 
by heavy flat-ramming. The vent-pins and gate- 
pins are then loosened and withdrawn and the 
holes blackwashed. The top parts are lifted off 
and turned over for finishing. The sand is 
carefully repaired round the top facings and 
sprigged round the gate holes and at the bow 
of the pattern, where the air and metal are 
liable to rush up during filling. 

Where the top-parts together are longer than 
required to cover the pattern, the extra length 
is left unrammed. The operation is completed 
by blackwashing with swabs, dusting on plum- 


bago and sleeking and the removing to the 
stoves. The pattern is next slung by the crane, 


rapped, and slowly drawn, leaving the facings 
in the mould. An extra set of facings can be 
screwed on the pattern and the next bed pro- 
ceeded with. Meanwhile, the mould is repaired 
and sprigged round the facings and all along 
the bottom of the mould, i.e., the face of the 
shears. The mould is then blackwashed, and 
plumbago liberally applied and sleeked on to 
give as good a finish as possible. 


Side Camber 

Cast normally, the side camber on a bed of 
this type would be considerable—probably 14 in. 
in 33 ft., and as already explained the usual 
method of putting the camber on the pattern 
is not convenient when the pattern is in a 
number of pieces. The method used is to anchor 
the casting securely to the box and prevent any 


distortion during cooling. Blocks of cast iron 
are rammed up at a level with the shears, 
i.e., on the first ramming course, with one side 


against the box and the other about 6 in. from 
the pattern. A piece of wood about 2-in. square 
is placed between the block of metal and the 
pattern, and this is tapered to draw inwards 
and so leave a projection on the casting which 
will bear directly through the block on to the 
moulding box. The bulging side is anchored in 
the centre by four of these suitably placed, and 
on the other side the ends are anchored. (Fig. 3.) 

This method is now the usual practice and 
turns out a casting within about } in. of the 
pattern shape. It is also quite flexible in that 
the number off, distance apart, and position of 
these metallic buffers varied at will. 
In drying the mould cast-iron plates are used 
for covering the mould, and some of these plates 
have suitable openings through which the heated 
air can be blown. After claying up the spaces 
between the plates the mould driers are placed, 
one in the centre, near the tail end, and 
the other just outside the head end. 

The ends are closed with cast-iron plates so 
as to leave openings for gases to escape at the 
lowest point. Under the centre and _ tail-end 
mould driers, a short cast-iron pipe is used to 
direct the hot air down past the sides of the 
mould, then allowing it to escape parallel to 
the mould length only. 

In drying, the head-end and centre driers are 
put on for 18 hours, to be followed by the head 
and tail-end driers, for 9 to 12 hours. It was 
found best to have these mould driers made with 
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screw-controlled dampers which allow » fin 
degree of adjustment. The lower dampe: 
only be used for kindling; i.e., all air gox 


Can 


over 
the fire or the mould will be burnt. The <jrieg 
core in the head end is covered with paper 
and wet loam to protect it from over-d: ving, 
These driers burn about 20 lbs. coke per hr. and 


are fired regularly every 14 hr. The co< of 
drying a 33-ft. bed is for fuel 12s. 4d. and for 
electricity 1s. 4d. 

The system of recording the exact time oi each 
fire and checking the weight of fuel is the best 
control of firing that can be had. It inight 
be worth while to install pyrometers in tlie air 
stream, but the existing scheme works periectl; 
with the screw dampers, which were made on 














6.—ENp CakE Cores. 


Isa. 


request some four years ago. The danger of 
‘“‘ burning ’’ the mould was always due to lack 
of control of the small push dampers and the 
liability to shift during working. 


Head-End Core 


The core box is open top and bottom and is 
rammed up in the normal casting position. The 
lower grid is cast with four lifters spaced suit- 
ably, and the bars of the grid form 4}-in. squares 
with 9-in. ‘‘dabbers’’ and 7 in. as shown in 
Fig. 4. The metal in this grid and the frame 
is of the usual D-shape, 1 in. broad by 1} in. 
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deep. The sand is carefully rammed up to about 
half-height, and the frame put in with ‘‘ dab- 


bers’? upwards. This frame has bars forming 
8-in. squares at the ends and 6-in. squares in 
the centre, and, unlike the lower grid—which 
has dabbers to every square—has dabbers only 


round the side, 6 in. long and 5 in. apart. 
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The ramming is continued to the top and the 
centre filled in with ashes. The box is then 
loosened and taken away, and the core finished 
and sprigged along the fillets and on the edges 
of the prints. The core is then suspended and 
sprayed with blackwash and finished by painting 
over, using a flat brush. It is removed to the 
drying stove and dried two nights at a tempera- 
ture of 600 deg. Fah. (315 deg. C.) maximum, 
no drying being carried out during the day. 


Body Cores 

The body core was at first split vertically, i.e., 
put in as one core, but the method of using two 
cores illustrated in Fig. 5 was found best for 
many reasons. 

The top half is rammed up with a grid and 
frame as shown in Fig. 5. The grid has two 
9-in. lifters and 4}-in. dabbers on one side above 
the plugs. A single straight iron is rammed up 
on the opposite side to strengthen the projection 
on that side. The frame is of similar shape and 
has 4}-in. dabbers, and is rammed up in the 
core with the points upwards. An ash vent is 





‘ CC. 
ca 
¢ 
350, ° 
20 ~ G6. 
‘0 35 
30 eee 
15,25 
—_——$ LOO ae 
40 Se. 
544% 
10 i see A 
10 
a me 
P 
01 19 
Eon 
5 Jon. 
6, 70 
3 Cr 
1 mr 
0 5 10 15 f 
GRAPHITE-LENGTH rd55” 
Fig. 8.—RELATION BETWEEN GRAPHITE 
LENGTH AND ANALYSIS IN 81 Cast- 
INGS. 


put in the centre of the top face and the core 
is sprigged along the fillets and on the plugs 
and projection on the opposite side. 

Every alternate body-core top-half is turned 
tle opposite way in the mould and is exactly 
the same, except that it has no plugs projecting 


from the lower side. These cores are vented 
through the top part of the mould. Longer 


cores are used at head- and tail-ends, shaped 
) finish off square. These are, however, essenti- 

the same as far as coremaking is concerned. 
The lower core (Fig. 5)—referred to as the 
ttom print core—is made in standard lengths 
in., with the one at the head end 3 ft. 
long. The grid used has two 7-in. lifters and 
two rows of ‘‘ dabbers’’ 6 in. long. These 
res are sprigged on the edges and fillets, and, 

addition, those nearest the gates at the tail 
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1 are sprigged along the flat faces along 
which the metal runs. These cores are vented 
through the bottom into a clearance in the 
bottom print, which is vented direct to the 

bed. 

End Cake Cores 

hese cores, shown in Fig. 6, are used to form 
the ends of the mould, and are made 6 in. 
thick and 4 in. thick, through which are cut the 


t gates. They are made by jolting in an 
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open tup box which carries the facings on the end 
of the bed. The head end core is 6 in. thick 
and has a grid covered with 5-in, dabbers and 
5-in. lifters. Spaces are left in the grid for the 
gates, and the pins are located by measure- 
ment. The tail-end cake core is 4 in. thick and 
has 3-in. dabbers and three 3-in. lifters. 


Closing 

The head-end core is laid in first, then the 
lower body cores are butted to this in succession 
towards the tail end. Careful alignment of these 
cores is essential, as they form part of the 
contour of the slides, or shears. These bottom 
cores are set on a light loam stamp and vented 
direct to the ash-bed. The body cores are set 
from the head end onwards and are secured by 
chaplets, the height being fixed by the same stick 
as that used to sweep out the parting. 

After examining from end to end through the 
open ends, the cake cores are placed with the 
gates in the correct position so as not to cause 
the metal to strike the mould on the cores. The 
upright cores which form the down gates are 
placed in position, loamed up and rammed in 
position, taking care to wedge the bottom tightly 
from the solid sand and using convenient plates 
to take the pressure. After ramming to near 
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the parting, a dry-sand cake is placed in position 
to take the force of the metal dropping from the 
down gates from the basins. The space between 
this dry cake and the top parts is 1} in. Dirt 
pockets are placed at the sides of the dry cake, 
as shown in Fig. 7. ; 

Loam stamps are placed round all core vents, 
round the mould sides, and also round the gate 
areas at the parting. The top parts are brought 
over and tried on, dropping whitening down the 
gates and vents before lifting off again in order 
to test the position of the down gates and vents. 
The stamps are trimmed off, the vents filled in 
with loose green sand, and the monld finally 
examined for any trace of detached sand, for 
which purpose a small electric lamp on a long 
tube is used. 

Having replaced the top-parts, the making-up 
of the risers and pouring basins is begun. 
Hollow cylindrical cores are carefully placed in 
position, so as to extend the down gate from the 
top-part up to the level of that required for 
the bottom of the basin. The head box is placed 


in position, and the basin rammed up and cut 
out to shape such that both end basins have the 
down gates close to the side of the basin to 
prevent swirling of the metal during pouring. 
The centre gates are built up in the same way, 
but a long trough basin is used to take in the 
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gates on either side of -the mould. This basin 
is filled from the adjacent bay by means of a 
suitable runner, which is kept dried ready for 
the purpose. The down gates in this basin are 
plugged with stoppers until the basin is well filled, 
and then the flow of metal is released, as it 
would otherwise be difficult to keep up the 
metal level. 

The four risers on the head end are made up 
to the required height with a series of square 
cast-iron frames in the usual way. Six extra 
risers are taken off the body section of the 


mould. These are cut back from the facings 
situated along the top of the casting, and 


brought up through the top part to the required 
level. Their function is to help to free the 
mould of air which tends to become trapped dur- 
ing rapid filling. Heavy cast-iron weights in 
the form of long bars are laid along the sides 
of the top parts after clamping securely and the 
intervening space rammed up. Without this 
precaution the metal is very liable to get out 
at the parting. Four weights of about a ton 
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each are placed on the top parts as an additional 
safety measure, and these to some extent pre- 
vent straining of the top parts in the final 
filling stages. 
Gate Dimensions 

The gates at the head end consist of three 
rectangular inlets, 2} in. by 3 in. at the casting, 
fed by uprights 4 in. by § in. Those at the 
tail-end consist of two measuring 2} in. by 3 in. 
and one 2 in. by 3? in. The first two are fed by 
a single upright 9 in. by 3 in. and the other 
by an upright 4 in. by § in. The centre gates 
consist of one each side of the centre. 


Rate of Casting 

This casting is best cast quickly, and the rate 
used for those referred to is 6 tons per minute. 
The object is to cover the bottom and fill the 
shears as quickly as possible, but, as there is a 
relatively light section above this, with rapid 
filling the metal is certain to rise too quickly 
toward the top and may strike the top of the 
mould with considerable force. 

The use of three ladles is preferred to, say, 
one large ladle collecting all the metal, as this 
cannot give such uniform cooling conditions. 
With three ladles and a continuous tapping 
system the metal can be conveniently collected 
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and cast with not more than 20 or 30 deg. C. 
difference in temperature. By starting all three 
ladles together and allowing one to empty early, 
the rapid filling of the lower heavy section can 
be accomplished with a somewhat slower filling 
of the lighter upper sections of the mould. 

If this rate be not checked towards the end 
a small quantity of metal is shot up to the roof, 
which, although it does no harm to the mould, 
is very annoying to those who have to be near. 


Lifting 
The bed is usually cast at 4 p.m. Next morn- 


ing the top parts are lifted off and the gates 
broken off and the centre part only covered with 


hot sand. Then the casting is lifted in the 
afternoon of the following day. A _ typical 
sequence is: Cast, ‘Tuesday, 4 p.m.; gates 


broken, Wednesday, 10 a.m., and lifted, Thurs- 
day, 2 p.m. 


Precautions and Possible Defects 


The inspection and standard of quality re- 
quired seem to go far beyond what is usually 
expected in foundry work. A small surface de- 
fect in the shears which could not possibly inter- 
fere with the usefulness of the casting would 
cause rejection on the grounds of appearance 
alone. 

As is well known, a percentage of defective 
castings accompanies all foundry work, but it is 
highly desirable that this percentage confines 
itself to something less important than the cast- 
ing herein described. The defects to which this 
casting is liable may be listed as follow: 

(1) Chaplets becoming dislodged and falling 
into the shears, where they may appear in the 
machined surface. 

(2) Inferior coating on chaplets causes gas 
holes. Only the best coatings of pure tin have 
been found suitable, and the quality of this 
coating is checked by analysis. 

(3) Defects due to detached sand during 
closing. 

(4) Scabs due to incomplete drying. As 
stated elsewhere, these do not appear due to 
expansion in normal circumstances. 

(5) Burning of the mould sides results in 
bad surface defects accompanied by washing. 

(6) Washing may occur under the gates along 
the shears if the sand is not hard rammed and 
of good dry strength. This defect is guarded 
against by sprigging along the entire length of 
the shears. 

(7) Scaling of blackwash is a source of dirt 
inclusions on the casting surface. This is 
usually due to weak sand condition or faulty 
blackwash mixture, and is largely eliminated 
by the use of a proper mixing machine to re- 
place the old method of mixing by hand in an 
open tank. 

(8) Gas holes may result along fins formed 
by excessive clearance on the partings, which 
may be aggravated by lack of fluidity in the 
metal after casting, and also by low tempera- 
ture. 

(9) Low Brinell hardness, which is fatal with 
some inspectors. This can only be overcome 
by control of tried and proved composition, 
casting and melting conditions. 

(10) ‘‘ Open”? machined surface which can 
occur even with good Brinell hardness. ‘This 
is controlled to a large extent by the form 
and quantity of graphite in the iron. 

(11) Chilled edges are an ever-present source 
of possible trouble. These might be largely 
eliminated with the fins, as a much harder 
iron can be used where there are no fins. 

(12) Lack of machinability due to the 
presence of pro-eutectic cementite. This may 
result from a fairly small excess of chromium 
over the low percentage required with low- 
silicon, low-carbon iron. 


Use of Chills or Denseners 
It should be noted that no chilling is done 
on the surface of these beds, and the hardness 
obtained by the proper composition and melting 
conditions has a very high uniformity in heavy 
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sections. A casting made in this way is much less 
subject to strains; distortion is more uniform on 
machined surfaces even if the camber does not 
turn out as expected. 


Metal Control and Composition 


Besides the regular analysis of samples taken 
from each ladle, a test-piece is cast on the shears 
and of the same thickness as the shears, so that 
the conditions of cooling will be the same. This 
test-piece is planed down with the bed so that 
the surface of the machined test-piece will be the 
same depth below the casting skin and have the 
same structure. The test-piece is numbered 
before leaving the foundry and when cut off is 
sent to the laboratory. On this the Brinell 
hardness is checked and the micro-specimen cut 
from the machined surface. The micro-specimen 
is numbered on the reverse side and, after 
examination, filed for reference. 

Since the degree of closeness of the machined 
surface is directly affected by the size of the 
graphite flakes, the actual measurement of these 
is made in order to give some numerical value 
to this property. Thus, to say that the 81 cast- 
ings represented in the graphs have an average 
graphite length of 6.8 thousandths of an inch 
gives a definite idea of the size of the minute 
cavities made in the surface during machining, 
since the pieces of metal when torn out break 
away along the graphite plates. 

A surface which would be described by the 
machinist as open, is associated with graphite 
length of 50 thousandths and often with free 
ferrite. The figure taken for each micro-speci- 
men is the average of 10 measurements. The 
method, like many others, may be unreliable 
on a small number of cases, but if carefully done 
on a large number, as in the data under con- 
sideration, gives useful conclusions. Since the 
closeness of finish is the most sought-after pro- 
perty, the other data have been graphed against 
this in order to show, if possible, which condi- 
tions or sets of conditions favour small graphite 
size. 

In the case of the chemical analysis, as in the 
others, the points on the graph (Fig. 8) are the 
averages of all the castings having the same 
graphite size. It will be seen that the graphs 
are remarkably flat and that graphite size within 
the range found is independent of composition, 
that is, of course, provided the composition is 
controlled to close limits. The majority of cast- 
ings will be observed to have graphite less than 
ll thousandths in length, with one at 5 
thousandths which may be accounted for by the 
slight excess of chromium; but for general con- 
clusions it may be best to neglect single cases. 

The Brinell hardness is seen from Fig. 9 to 
fall as the graphite size increases, which can be 
readily accepted. A lowering in the percentage 
of coke charge per ton of iron during melting 
appears to be accompanied by a drop in casting 
temperature and an increase in graphite size, 
which may support the theory that high melting 
temperature re-dissolves graphite more com- 
pletely than low melting temperature. The type 
and percentage of raw materials may be ex- 
pected to have some effect on this graphite size. 

From Fig. 10 it will be seen that there is a 
tendency to increased graphite size with in- 
creased steel and with remelting the same 
material, but on the whole they seem to have 
balanced one another out very well. It should 
be remembered that all of these factors operate 
at once and that the object here has been to 
prevent variation as far as possible and to main- 
tain as small a graphite size as is possible, con- 
sistent with avoiding the other physical defects 
which may occur due to metal conditions which 
are unsuitable to good foundry practice by carry- 
ing this pursuit too far, Also, this group of 
castings covers a period of 3 years, with its 
varying market conditions, ete. However, it 
may be said with some satisfaction that the 
97 castings referred to had none of the defects 
listed or described, and they might be modestly 
called good castings. 
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DISCUSSION 


Coring and Blocking 

Mr. R. D, Lawrie said he had no experi 
of making lathe beds, but he would like to 
press his appreciation of the Paper \ 
Buchanan had _ presented to the meeti 
Remarking on the fact that Mr. Buchanan | 
based his Paper on observations on 81 casti 
Mr. Lawrie said that, had he been in e 
author’s place, he would have adopted st.n- 
dardised methods in order to cheapen prod ic- 
tion, e.g., coring out the sides of the mould, ji 
he added that he noted that had already }eon 
done to some extent. , 

Mr. Bucnanan replied that he had app 
coring and blocking-out very extensively to 
crease production rate to such an extent that the 
drying equipment now represented a bottle nex 
There had been ample scope for it on the other 
castings; e.g., small beds were split and dumped 
up in halves up to 9 ft. long, but he thought it 
would be more expensive to set cores along the 
sides and would not leave a very good surf: 
owing to the joints of those cores. The adoption 
of standardised methods was difficult in this case, 
as the firm usually got small numbers of cast- 
ings, and they were wanted in different lengths. 


Testing Chaplets 

Mr. Ross said that Mr. Buchanan’s experience 
with chaplet coatings confirmed his own experi- 
ence of defects due to chaplets. 

Mr. Bucwanan said he had found a good coat- 
ing on the chaplet to be important in the making 
of these castings. He regularly tested chaplets 
by melting off some of the coating with a clean 
gas flame and effecting an analysis on the small 
bead of metal thus obtained. The method readily 
showed the difference between a pure tin coating 
and a cheaper type. Several cases of defects 
were found when pure-tin coated chaplets could 
not be obtained and cheaper coated chaplets had 
to be used temporarily. 


Casting Methods 

Mr. MarsHatt doubted whether the mould 
could be efficiently dried for 13s. 8d. with coke 
at 33s. per cwt. He wondered whether Mr. 
Buchanan, when using three ladles, had experi- 
enced trouble due to dirt, especially when one 
of the ladles was emptied earlier than the others. 
He also asked if the wash of metal in the mould 
when using a ladle at each end had any influence 
in causing dirty castings. 

Mr. Bucwanan assured Mr. Marshall that 
efficient drying was obtained, and added that 
mould-drier fire-boxes had been modified as 
regards grate area. Inefficient drying would cer- 
tainly result in a defective casting. There was a 
tendency for dirt to be trapped if the metal was 
cold, and this was a trouble which had to be 
overcome in his earlier experience. In allowing 
one ladle to be emptied before the others, the 
head of metal did not allow dirt to get into the 
casting. 

Core Mixtures 


Mr. Lirtie asked if Mr. Buchanan had eve! 
used a copper addition to prevent chilling at 
joint fins; in his own experience he had found 
1 per cent. helpful. He suggested that the 
coke/iron ratio used by Mr. Buchanan was too 
low and likely to lead to trouble. He asked the 
author for details of the core mixture used. 

Mr. Buowanan said he had not used any copper 
addition, as he found it unnecessary. He con- 
firmed that with under 1} ewts. coke per ton of 
iron ha got the best possible conditions of melt- 
ing. This figure was readily obtained in his 
balanced-blast cupola. The core mixture in use 
at present he gave as floor sand with under 1 per 


cent. Colbond and no other additions. This gave 
the following average figures:—-Green strenyth, 
4 lbs.; permeability, 73, and dried strength, 
100 Ibs. 


Tn reply to Mr. McManus, Mr. Bucnanan 
said that the runner box used was a plain type 
with no special provision for dirt trapping. Tlr 

(Continued on page 454.) 
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Electric Furnace 
United 
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Practice in the 
States 


By W. M. FARNSWORTH and E. R. JOHNSON 


fhe electric furnace is used for the manufac- 
ture of many steels in the United States. 
Several types of electric-furnace construction are 
n use, and of these the predominating types 
are the conventional Héroult are and the high- 
frequency induction furnace. Low-frequency 
induction furnaces are few. The largest of 
Taste I.—Particulars 


that has been iven intensive study. The 
hearth is subject to cracking and slag penetra- 
tion, which are the sources of most hearth diffi- 
culties. While, to the authors’ knowledge, the 
difficulties have not been entirely overcome, 
their company have developed a hearth lining 
that has given better results than the ordinary 
of Various Furnaces. 














Furnace Transformer : Graphite Hearth 
, peop tse . Voltages : 
capacity, capacity, High. ncheindiade Low. electrode, area, 
tons. kva. a a dia., in. sq. ft. 
ae ene Be a — -_ 
25 10,000 240 180 115 18 100 
15 4,500 220 170 110 14 64 
6 2,800 180 a 110 12 | 40 


them (6 tons) is located at the Canton Works 
of the Republic Steel Corporation. The 
Héroult are furnaces may have either basic or 
cid bottoms, and generally it may be stated 


that the ingot-producing furnaces are _ basic, 
while the foundry furnaces for castings have 
acid linings. These furnaces are extremely 


varied in size up to 100 tons, with conventional 
izes of 6, 15 and 25 tons capacity. 

In the United States the are furnaces are 
used for the manufacture of many grades of 
steel for the purpose of obtaining quality, uni- 
formity of product, close chemical control, and 
special and complicated analyses. Many of the 
special carbon tool steels, the highest quality 
wloy steels, the aircraft steels, the semi- and 
full corrosion-resistant steels, the special heat- 
resisting steels, the alloy tool steels and the 


high-speed steels are made in the basic are 
furnaces. 
Equipment 
At the Republic Steel Corporation plant at 


Canton there are one 25-ton, three 15-ton (Fig. 
7 
l)} and 


one 6-ton are furnaces, all basic lined, 
and in addition one 6-ton, low-frequency in- 
duction furnace, basic lined (Fig. 2). They 


ire used to produce special carbon steels, alloy 
steels of all analyses, and low- and _high- 
corrosion-resistant alloys. The largest produc- 


tion includes the anti-friction bearing steels 
(high-carbon chromium and low-carbon alloy) 
aircraft alloy steels and semi- and_ full 


corrosion-resisting alloy steels. 

The 25-ton are furnace was installed in 1930 
ud is of the latest design. The 15-ton and 7- 
ton furnaces are of an older design. All of the 
re furnaces are equipped with the most modern 
automatic electrode control regulators. The arc 


furnace transformer capacities, voltages, size 
electrodes and hearth areas are shown in 

Table I 

These furnaces are supplemented with all 


necessary facilities to permit efficient operations. 
[he raw materials are stored in convenient and 
accessible places. Scrap is loaded’ by 
magnet cranes into charging boxes, which are 
lelivered by narrow-gauge track to the furnace 
uilding. Two charging cranes are available 
scrap into the furnaces. The 
building three ladle cranes for 
ng and pouring the steel into the ingot 
Space is also available in the furnace 
g for ladle care and for mould prepara- 
t Secondary ladle equipment can be used 
louble-pour operations are desirable. 


eas 





arging 


has 


Furnace-Hearth Construction 

of the high temperatures and high- 
the are furnaces, the 
and particularly the hearth, is a problem 


B ise 
igs carried in 


(slightly abridged) presented at the Autumn Meeting 
and Steel Institute in London. 


magnesite or dolomite bottoms, which were 
burned in layer by layer or rammed in with a 
suitable binder. 

The sub-hearth is installed in much the usual 
way, with a flat course of firebrick against the 
shell, on top of which are laid several courses 


Taste II.—T7ypical Analyses of Slag-Forming 


CaO | SiO, | MgO SO, RO, 
Lime 91.48 1.29 1.02 0.105 0.94 
Fluorspar| 6.50 | 5.00 - - 
Sand — 98 .24 mee 
Coke .. — i — 


of magnesite brick extending up the side wall 
to just above the slag line. The side walls and 
roof are lined with silica brick. 

The mix for the working hearth is made up 
with 80 per cent: of graded periclase grain and 


Iie. 1. 


b pasties | 
gnition i 
loss CaF’, 
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20 per cent. of finely-ground Austrian magnesite, 
to which is added liquid silicate of soda for a 


binder. The periclase is a magnesium-oxide 
grain that has been burned at a high tem- 
perature to give approximately the same 


chemical and physical properties as fused mag- 
nesium oxide. The mix is graded as follows:- 
20 per cent. } in. to }-in. mesh periclase grains, 
90 per cent. MgO; 20 per cent. } in. to }-in. 
mesh periclase grains, 90 per cent. MgO; 40 
per cent. }-in. mesh to fines periclase grains, 
90 per cent. MgO; 20 per cent. 7,-in. mesh to 
fines dead-burned Austrian magnesite, 83 per 
cent. MgO. 

This mix will require slightly over 5 quarts 
per cwt. of liquid silicate of soda to form a good 
plastic mix for ramming. It is rammed in layers 
of 2 to 3 in. at a time until the hearth is up to 
the required thickness and contour. It is then 
dried for 24 hrs. with a wood fire, after which 
the are is applied and the furnace is brought 
up rapidly and held at a temperature just below 
that which would cause the silica brick in the 
side walls and roof to drip. After 24 hrs. of this 
heating, the bottom will be sintered to a depth 
of 3 to 5 in. It is then ready for operation and 
will become completely sintered through with 

se 
sia Furnace Operation 

Raw Materials.—The raw materials includg 
scrap, ferro alloys or other forms of alloying 


Materials. 


S Ash. Al,O, Fe,0, 
5.30 - 
84.50 0.02 a 

. 0.40 0.96 
— 0.60 11.00 - - 


elements, oxidising agents, carburisers, and any 
material used for 


making slags. The heavy 
melting scrap is 


largely accumulated in the 
authors’ own plant from blooming-mill crops of 
low-carbon steel or from ingot irons. Some light 





15-ron Arc Furnace at CANTON Works, REPUBLIC STEEL CORPORATION, 
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scrap is purchased. Scrap containing alloy 
elements is sometimes used to permit alloy 
recovery. 


The condition of the scrap is very important 
in electric-furnace practice, as it can influence 
the element quality of the finished product. 
Therefore, every effort should be made to utilise 


” 
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carbometer, after which the making of the heat 
progresses while the chemical laboratory analyses 
other elements, such as manganese, nickel, 
molybdenum, ete. Since the scrap charge is of 
known composition, there is little chance of these 
elements not being within the desired limit, or 
in such amounts that they cannot be brought 





Fic. 2.—6-ron Low-Frequency Inpuction Furnace at Canton Works, Repusiic STEEL 
CorRPORATION. 


and select the best scrap, for both its physical 
appearance and its analysis. 

The ferro alloys and other alloy elements are 
purchased to specified chemical compositions. 
These include ferro-chromiums of varying car- 
bon content, ferro-silicons, ferro-manganese, 
ferro-vanadiums, ferro-tungsten, ferro-titanium, 
ferro-molybdenum, calcium molybdate, ferro- 
columbium (ferro-niobium). Aluminium is avail- 
able in several forms to provide suitable addi- 
tions for either alloying purposes or deoxidation. 

The slag-forming materials are lime (burnt), 
fluorspar, silica sand and coke (crushed). Typical 
analyses are given in Table IL (per cent.). 


Alloy-Steel Practice 

Melting Procedure.—The furnace is charged 
first with selected heavy scrap and then with 
the lighter scrap. In the case of high-nickel 
steels, a large portion of the nickel is charged 
along with the scrap. The placing of the scrap 
in the furnace and the proper proportion of 
light and heavy scrap are important from the 
standpoint of bottom difficulties and rapid melt. 
ing. Sufficient carbon, in the form of anthra- 
cite coal or ground carbon electrode, is charged 
in with the scrap, so as to produce a vigorous 
boil with the addition of iron ore. The charging 
of a large amount of lime or limestone with the 
scrap will retard melting. It is preferable to 
shovel in burned lime during the melting. The 
melting is done as rapidly as possible. High 
voltage is used for the first hour and a half of 
melting. Since tha high voltage throws a large 
are and would damage the side walls and roof 
after the scrap is under cover, the intermediate 
voltage is used when partly melted and low 
voltage when completely melted. In the case of 
molybdenum steel, caleium-molybdenum is added 
during the melting. Ore is added in the furnace 
just before and just after the scrap is com- 
pletely melted. When the charge has completely 
melted and the boiling action from the ore has 
subsided, tests are taken for analysis. The 
carbon is determined quickly by means of a 


within the specifica- 
tions. So, when the 
carbon is oxidised to 


. Analysis ordered : 
a desired point, the 


Taste IIJ.—Arc-Furnace Record of Normal Alloy 


C, 0:15-0-20% ; 
0-025%; Si, 0-15-0-30%; Cr, 0:45-0-75%; Ni, 1-00-1-50%. 
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ing over the bath, is 2 per cent. of the sc 
charged. Fluorspar and sand are used 
amounts to form the quickest possible flux wii! 
the lime. Too large a slag volume will mako i: 
more difficult to carry a high temperature 
the bath. The lime, fluorspar and sand are mixe«| 
on the floor and shovelled into the furnace imm 
diately after the bath has been recarburised 
Crushed coke is then spread over the surface ci 
the slag. Sufficient coke to form and maintain 
calcium carbide in the slag may be approximate!y 
20 per cent. of the total slag mix, but will vary 
according to the conditions. The object is to 
form as quickly as possible a strong reducing 
slag, containing over 2 per cent. of calcium car- 
bide, and maintain it so throughout the refining 
period. Ordinarily the sulphur will be as low as 
0.015 per cent., and sometimes it is necessary io 
produce analyses with lower sulphurs. To do this 
consistently, it is necessary to watch the car- 
bide slag to make sure that it is thoroughly re- 
duced with a strong carbide content. In many 
cases it may be necessary to work the heat under 
a second carbide slag. 


As soon as the slag is uniformly reducing over 
the entire bath, tests are taken for a check analy- 
sis. Nickel and ferro-molybdenum, based on 
laboratory results from tests taken after the 
melt-down, are added at this point to bring these 
elements within the desired limits. The metal is 
kept at a high temperature and ferro-chromium 
is not added until tests indicate that the tem- 
perature is sufficiently high. Before each test, 


and periodically, the metal bath is thoroughly 
stirred with steel rods. When the laboratory 
results from the final tests are received, the 


necessary additions are made. Any necessary car- 
bon addition is made with special low-phosphorus 
pig-iron. Manganese and silicon are the last 
additions before tapping. A log of a normal 
alloy-steel heat is given in Table III. 


(To be continued.) 


Heat. (15-ton Furnace.) 


Mn, 0:40-0-60%; S, 0:025%; 





oxidising slag is re- 


ped. 


Began charging : 36,000 lb. common scrap. 


265 lb. nickel. 
120 lb. anthracite coal. 


Finished charging; power on high voltage. 


Intermediate voltage. 


Add lime, 300 lb. Low voltage. 

Add iron ore, 200 lb.; nearly melted. 
Add iron ore, 250 lb.; completely melted. 
Bath stirred. Carbometer test 0-06% C. 


moved. 8.30 a.m. Previous heat tap 
Sia se ‘ 8.40 a.m. 
Refining Proc e- 
dure.—Slag may be 
removed very effi- 9.10 a.m. 
ciently with either 10.10 a.m. Add lime, 300 Ib. 
wood ‘or steel rakes. 11.00 A.M, 
As a matter of et ae 
economy, wood is 11.40 AM. 
preferred Ww he re 11.42 a.m, First steel and slag test. 
cheap timber 18 11.45 a.m. Start slag off. 


obtainable. After the 
slag has been raked 
off clean, the carbon 
is adjusted to the 
point desired — by 
adding ground car- 


12.00 noon. 
12.08 p.m. 


Finish slag 


12.20 P.M. 


First steel test reported: 0-16% Mn, 0-012% P, 
0:04% Cr. 


off. 


Refining slag mix added : ,800 Ib. lime. 


150 lb. fluorspar. 
100 lb. sand. 
90 Ib. coke. 
0:79 


Ni, 


Oo 


Bath stirred; slag carbide. 


bon electrode to the — 19.39 p.m. Add coke, 90 Ib 
bare metal. This 12.45 pM 
form of carbon is 12.50 p.m. Second stee 


preferred to coke or 12.55 P.M. 


1 and slag test. 


Add coke, 50 Ib. 
Stir bath; temperature test. 
‘Add chromium, 270 lb. : 70-00% Cr, 4-60% C. 


Second steel test reported: 0:08% C, 0:15% Mn, 0:026% 5, 


temperat ure test. 


Add manganese, 182 Ib. : 80-00% Mn, 6-70% C. 


106 lb. : 76-00% Si. 
stir bath; temperature test. 


anthracite coal be- 1.10 P.m. 

cause of its higher 1 15 P.M 

specific gravity. It a — Add coke, 40 Ib. 

is absorbed more = aT as ses 
quickly in the metal "rT an od Tage 0-05% Cr. 
and the final slag 1.40Pu. A : 

mix may be addell 1.40 P.M. Add silicon, 
immediately after- 1.55 P.M. Power off: 

wards. 2.00 P.M. ‘Tapped. 








The materials used 
in the final slag mix 
are lime, sand and 
fluorspar, with suffi- 


Ladle Analysis. 


017% C, 0-57% Mn, 0:013% P, 0-015% S, 0:22% Si, 122% Ni, 0-57% Cr. 


cient coke to form Slag Analysis. 

calcium carbide. CaO. Si0,. FeO. Fe,0,. A1,0,. MgO. MnO. PyOu. 8. Cale 
The ; ime O° O° /o° o o- o 70° /o* o* 

Whe Amonn’ of ime —- First 38:59 10-52 18-16 6-44 2-20 800 9-28 0:59 O14... 
used, which shout Second 60-86 17-30 0-97 Nil 0-72 4:10 0-40 Nil 0-31 2-40 
be adequate to form 20-19 0:58 Nil 0-30 8-25 0-10 .. 0:32 2-0 


: Tapping 63-74 
a protective cover- 
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High-Duty 
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Cast Iron 


By J. ARNOTT#* 


In the following notes, high-duty cast iron 
may be defined as cast iron having a dependable 
strength of over 20 tons per sq. in. 
MacPherran,’ who has written some very valu- 
able articles on the subject, puts his minimum 
figure at 22 tons per sq. in. The British 
Standards Institution has recently issued a speci- 
fication for ‘‘ High-Duty Cast [ron.’’* Three 
grades are included in this specification, and 
the highest figure called for is 22 tons per sq. in. 
This refers to the 0.875-in. dia. test bar in the 
grade. In the commonly used 1.2-in. 
diameter bar, the tensile strength minima are 
2, 17 and 14 tons per sq. in. respectively. 
The 1.2-in. diameter bar was used in all the 
tests referred to in this note. 

High-strength cast iron can be made in various 
ways, by direct cupola melting, duplexing in 
electric furnaces, cold melting in oil or electric 
furnaces, ete. Naturally, where possible, one 
wants to use the cupola, and it is rather sur- 
prising what can be done with a cupola of suit- 
able type in skilled hands. There is little doubt 
that the degree of control exercised in some 
American foundries helps to explain the regu- 
larity of the results attained in the production 
of high-quality work. In this country, many 
eupolas have several rows of tuyéres and hence 
a deep coke bed. These are probably not so suit- 
able for high-strength iron as the single-row 
Whiting type. 

A small electric furnace or an oil-fired crucible 
furnace can be profitably used for exploratory 
work and small-scale production. The greater 
part of the data referred to in this article is the 
result of a series of over 150 melts in a rocking 
are furnace of 350 lbs. capacity. (Most of the 
purely experimental section of this series has been 
reported by B. McDougall.*) Among the earlier 
melts, about twenty were made to determine 
the relation of total carbon and silicon to 
strength. All these melts were made completely 
from steel scrap, carburised with a suitable form 
of carbon and without alloy additions except the 
desired amount of silicon and a small constant 
amount of manganese. 


highest 


Influence of Carbon 
Surveying the results, the first conclusion is 
that total carbon is the predominating factor. 
The relation of the total carbon to strength is 
shown in Fig. 1. There it will be seen that 
strengths of over 20 tons are obtained if the total 
cirbon is under a figure of approximately 3.1 


per cent. Beyond this carbon content, the 
strength falls away rapidly. It is noteworthy 
that even in iron made from steel scrap and 


melted in an electric furnace the strength is 
only 10 tons per sq. in. when the total carbon 
reaches 3.7 per cent. The basis of high-strength 
ron is essentially an iron of low total carbon. 

In ordinary cupola iron of around 3.5 per cent. 
‘tal carbon, the silicon content has a strong 
influence on the hardness and strength. In fact, 
it may be said that in engineering foundry work 
it any rate, reliance is largely placed upon 
‘Silicon control.’? Below about 3 per cent. total 
arbon, silicon ceases to have the same control- 
influence, provided there is sufficient to 
prevent the iron from being white or mottled. 


} 
ling 


In the case of two melts with 2.2 per cent. total 
irbon, one with 2 per cent. silicon gave 25.2 
ms per sq. in., while one with 3.9 per cent. 
sh gave 25.9 tons, although the hardness was 
tonsierably lower. 
Uses of Nickel 
RF 


‘ting with low total carbon metal, one can 
rocced to alloy it for improvement either in 
‘trength or in some other property. Nickel has 


allurgist. G. & J. Weir, Limited. This article is 
! from “Nickel Bulletin.’’ 





proved so useful in ordinary cupola iron that 
one naturally turns to it as a first choice. In 
the writer’s opinion, the value pf nickel is not 
simply in the added strength obtainable thereby, 
but in the general ‘ foolproofness ’’ which it 
confers. The prevention of chill and mottling 
is a very valuable advantage if the total carbon 
cannot be controlled to fine limits. Suppose, for 
example, a total carbon content of 2.6 per cent. 
is desired, and the melt proves to be 2.3 per 
cent., the resulting casting may be “mottled at 
thin sections. A nickel addition of between 
1 and 2 per cent. offsets such variations. In the 
experimental melts, the increase in strength due 
to nickel additions varied, as might be expected, 
in a series with a fair range of carbon and sili- 
con contents. In all cases there was an increase, 
and the average was of the order of 4 tons per 
sg. in. Another feature of nickel additions might 
be mentioned here. In ordinary cupola irons, it 
is usual to make a reduction in the silicon con- 
tent if nickel be added. In low carbon iron 
there is not the same need to adjust the silicon 
content to balance the nickel additions. 
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(ELECTRICALLY-MELTED ALL-STEEL 
CHARGE witTHOUT ALLOY ADDI- 


TIONS.) 


Many heats have been made with molybdenum 
increased 
Since molybdenum is of the carbide- 
stabilising group, one would expect it to be suit- 
able for castings subjected to medium steam tem- 


additions for other than 


strength. 


reasons 


peratures, i.e., of the order of 400 deg. C. 


Nickel and molybdenum together give promise 
of properties which are attractive in many direc- 
tions.” Strengths of 30 tons per square inch and 


upwards were obtained from melts containing: 
Total carbon, 2.6 to 2.8; silicon, 1.5 to 
nickel, 2.0; and molybdehum, 0.5 per cent. 


A feature of this group is the very good im- 
for 
either single-blow or repeated impact suitable for 


pact resistance. Unfortunately, no_ tests 
high-quality cast iron have been standardised and 
one hesitates to quote figures. However, repeated 
impact tests on a nickel-molybdenum iron com- 
ing within the range mentioned above gave a 
figure of a totally different order from that 
usually obtained on ordinary iron of, say, 12 to 


15 tons per sq. in. 


Cupola Melting 

The final aim is to use the cupola for ordinary 
production wherever possible. Here it might be 
remarked that, comparing electric furnace melts 
with cupola melts, no essential differences were 
found which were not explained by composition ; 
or, putting it another way, with similar com- 
positions similar properties were obtained. No 
advantage was found from superheating in the 
electric furnace, or duplexing of cupola-melted 
metal. 


2.0; 
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In order to get low total carbon iron from the 
cupola, the charge contains at least 60 per cent. 
steel. Working with cupolas which were not of 
the most suitable type for the purpose, charges 
of 70 per cent. steel and 30 per cent. pig have 
been found to give total carbon around 2.8 per 
cent. Ferro-manganese additions are preferably 
made along with the charge. The writer has 
found very little trouble with manganese distri- 
bution when added as ferro-manganese in the 
charge. The losses are admittedly heavy, gener- 
ally of the order of 20 to 30 per cent., but they 
are fairly constant. 

Auxiliary Melting Plant and Alloy Additions 

Part of the silicon and all the nickel are added 
in the ladle. If a suitable oil-fired furnace is 
available near the cupola, it is advantageous to 
melt the additions and add to the ladle. Not 
only does this maintain the temperature of the 
molten iron, but it also eliminates any troubles 
about distribution. Ordinarily, the silicon is 
added to the ladle as ferro-silicon, but it is de- 
batable what is the most suitable quality of ferro- 
silicon to use. The 90 per cent. and over is so 
light that it tends to remain on the top of the 
metal, and melt with considerable loss. This is 
less noticeable with lower grades, but the 
amount to be melted is correspondingly greater. 
The 50 per cent. silicon is probably the most 
commonly used. There are still differences of 
opinion on the relative proportions of silicon 
which should be in the charge and in the ladle 
respectively. Crosby and Herzig* recently found 
that the highest strength was obtained by add- 
ing only a quarter of the silicon in the charge 
and the remaining three-quarters as a late addi- 
tion. To conserve heat it is desirable to limit 
the ladle additions, yet the iron from the cupola 
should be at least mottled, if not quite white. 
The writer finds 50/50 additions to be a good 
balance. A little benefit is obtained by heating 
the ladle additions to redness, but it is only a 
small proportion of the latent heat of melting. 

Tolerances 

Some small difficulties may arise on which it 
is useless to generalise, though it may be help- 
ful to indicate one of these. Irregularity of 
composition from ladle to ladle can come from 
uneven melting. This may be due to the ferro- 
silicon (which is generally in small pieces, or at 
any rate, is easily broken) finding its way down 
the cupola more quickly than the charges. It 
may be due to the pig or scrap melting more 
quickly than the steel scrap. Tf the final com- 
position does not turn out as expected, the first 
line of investigation should be to sample the 
metal from the cupola before the additions are 
made; from the resulting analvsis it can be de- 
termined whether the trouble lies in the cupola 
practice or in the efficiency of the later addi- 
tions. The writer has found that iron within 
the limits of total carbon 2.6 to 2.9, silicon 1.3 
to 2.3, and nickel 1.4 to 2.0 per cent., gives an 
average tensile strength of 24 tons per sq. in. 
on 1.2-in. bars cast separately. On bars ‘ cast- 
on’? to castings and submitted, while still 
attached, to a low-temperature _ stress-relief 
anneal, the tensile strength has been found to 
be consistently about 2 tons per sq. in. higher 

than on separately-cast bars. In regular produc- 
tion many tests exceed 28 tons per sq. in. In 
castings of varying section the uniformity of 
iron of this type is excellent. In a casting re- 
cently broken up, the heavy sections showed no 
sign of coarseness, while a wall of metal } in. 

thick (unintentionally produced by shifting of a 

core) was quite machinable and free from chill. 

The Brinell hardness of the 1.2-in. bar lies be- 

tween 260 and 300, vet the castings machine 

without difficulty. 
Low total carbon irons retain their strength 
well at medium temperatures. Bars from five 

experimental melts, on a short time test at 450 

deg. C., showed an average retention of over 90 

per cent. of the room temperature strength. 

(Concluded on page 450.) 
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Welding Plant 


in the Steel Foundry: 
By V. GORDON PEARSON 


There are very few people in the foundry in- 
. dustry who are prepared to admit fully of the 
welding they carry out, and so long as the work 
is of the hush-hush nature, the best results will 
never be attained. Although no longer associated 
with the foundry, the author’s interest still re- 
mains, since more than twenty years have 
been spent in the shops. It is the reverse of 
pleasurable to see foundry work steadily but 
surely being taken over by the fabricating shops, 
and it is well known that motors, stators, 
rotors and bed-plates have been made by the 
newer process for a number of years, and large 
and small gear wheels and hydraulic pressure 
vessels are now being fabricated. Thus there 
seems to be no end to the possibilities of this 
construction. It is a personal belief that the 
home of fabrication should be the foundry, for 
the following reasons which are considered to be 
fairly conclusive : — 

(1) Chemical and physical research is essential 
to welding, and it is necessary for the chief 
chemist to work hand-in-glove with the 
fabricators. 

(2) Heat-treatment is always good and some- 
times essential for fabrication. When all is said 
and done, welding is another form of casting, 
and the author is quite sure that no foundryman 
would dream of sending castings away without 
stress relieving. 

(3) The machine shop is an excellent means of 
preparation and finish of welding. 

These three necessities are already in exist- 
ence in foundries, and, coupled with the fact 
that the personnel is cradled in steel, the foundry 
is the ideal place for fabrication to be carried 
out. 

In addition to its use for repairs, the foundry 
welding plant is an excellent tool for joining to 
castings such parts as bosses, brackets and flanges, 
which are a constant source of trouble if cast as 
an integral portion of the casting, but the weld- 
ing plant is not used for this purpose as much as 
it might be. Unfortunately the foundry weld- 
ing plant is put in some out-of-the-way corner in 
neglect and shame. It is used improperly as a 
means of filling rather than as a genuine tool 
for scientific repair. The work is looked upon 
with misgiving, and the author considers that 
foundrymen are to blame by their apathetic 
manner. 

Casting defects ore nothing to be ashamed of, 
and those of the foundry are no worse than in 
other industries. For instance, the enormous 
volume of research effected on the plain ingot 
has failed to cure piping, and, when it is con- 
sidered how many ingots go to the making of 
the large casting, there is no wonder that diffi- 
culties have to be overcome. Personal experi- 
ence of steel castings made in many parts of the 
world lends force to the statement that never 
on any occasion have people with whom the 
author has been in contact been able to discard 
or not use the welding plant. It is an essential 
unit in the steel foundry and if an executive 
does not know its possibilities he is not a 100 per 
cent. foundryman. 

Having accused foundrymen of being the cause 
of foundry welding not being up to standard, it 
is only fair that reasons for this contention 
should be given. First of all there is the case of 
the foreman. The definition of ‘ foreman ”’ is 
first or chief man, and it is difficult to under- 
stand how he can be that if he does not know 
as much about his trade as the men under him. 
A works manager would never dream of appoint- 


* Paper presented at the joint meeting in London of the 
Sheffield and London Branches of the Institute of British 
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ing a fettling-shop foreman over the machine 
shop, yet probably it would be a wiser course 
than that he should carry the responsibility of 
welding. Simply because it is convenient to 
weld in the fettling shop, the existing foreman 
is put in charge and, quite often, his ignorance 
is the cause of much bad work and discontent. 
Quite recently the author remarked to a welder 
that there was a new foreman in the shop, and 
his reply was ‘‘ that he ought to have an ‘L’ 
on his back.’? No one can object to the fact 
that a man should go about with an “ L ”’ on his 
back, providing it has not been metaphorically 
put there by the men. If the foreman has done 
it, then there is some hope. 

One of the most important stages for examina- 
tion of the casting is during and after pre- 
paration, and even if the foreman is fully skilled 
he has not the time at his disposal to spend 
amongst his welders. In the interest of the 
foundry manager it would pay to appoint a 
special man for the purpose. 


Piecework 

In some foundries piecework for welders is 
allowed, and if there is one system which leads 
to bad practice it is piecework. No one is really 
capable of setting piecework prices in foundry 
repair. Recently a man reported that a certain 
job upon which he had spent three hours was 
priced at Is. 6d. Asked how he was going to 
proportion his money, his answer was that he 
would look round the fettling shop, find a good 
one and book part of it on to that. The foremen 
appear to be afraid of showing the actual cost 
of the job, and will resort, with the men, to 
various expedients in order to hide the fact. 


Preparation of the Work 

Here again, because the foreman is not a 
welder, he cannot visualise the conditions neces- 
sary to carry out the work in the best manner. 
Preparation is a most important function and is 
the stage at which critical examination should be 
made. It is disconcerting to have to state that 
there are people in the foundry industry who 
carry out no preparation at all, but weld directly 
on the top of sand in the belief that it can be 
floated up whilst the metal is being deposited 
from the electrode. This statement is hardly 
credible, but the practice is actually being car- 
ried out to-day. Before welding, all bad material 
must be entirely removed, however much good 
material has to be sacrificed in the process. The 
ease is similar to that of the dentist, whom no 
one would thank for filling a tooth unless the 
groundwork had been thoroughly carried out. 

There are many methods of preparation; for 
example, by the medium of the chipping ham- 
mer, machining, oxy-acetylene cutting and car- 
bon are burning; they all have their different 
uses, advantages and limitations. In the case of 
the chipping of a crack by means of the pneu- 
matic hammer, great care should be used to see 
that the chisel does not become blunt and hide 
the crack instead of exposing it. Opening up 
by machining is the best method, but is strictly 
limited, and a word of warning is called for in 
reference to the use of the drill. It is satisfac- 
tory to use a drill, but the welding operator 
should not have to weld on the straight walls so 
formed. The oxy-acetylene cutter is quick, but 
not particularly clean, and the method most 
strongly recommended is the carbon arc. 

When using this plant, dirt can be followed 
and cracks traced to their source without the 
fear of obliteration. What actually happens is 


that the are produces a local heat and expan- 
It opens up the crack, however minute it 


sion. 
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may be, and the dust from the carbon will se:.\¢ 
therein; its veins will be quite visible when ‘he 
light is taken away. The appearance is very siini- 
lar to the case of a magnetic field having }oen 
set up and iron powder applied. The car\on 
are has sometimes exposed defects of this nature 
even when acid has failed to find the troubk 

One of the greatest reasons for steel foun !ry 
welding being poor and unrecognised is the »iis- 
use of the carbon-are plant. As a welding mnit 
it is a most distinct failure. In many cases ihe 
welds are loose because of oxides included; even 
when they look well, the mechanical properties 
are extremely poor. The process was introdiived 
to the steel foundry industry some thirty years 
ago, and the use of it has retarded welding pro- 
gress very considerably. It is supposed to he a 
quicker method of repair than that of the 
metallic-arc process, but here objection can be 
taken providing large electrodes are used for a 
comparative test. 

Granted serious consideration to the question 
of foremen, preparation, piecework and the 
carbon-are plant, then the level of foundry re- 
clamation work will be raised and receive the 
recognition of other types of welding. 

Inspection 

The views of the inspector towards foundry 
welding are definitely not on a par with their 
attitude to the same subject in the case of fabri- 
cation, and never will be until foundrymen put 
their house in order. In order to help to build 
an era of confidence, personal advice is for every 
foundry manager to interest his local inspectors 
in the subject and show them how, by scientific 
control, welding can remove a fault which can 
be replaced by sound and mechanically strong 
material. The author has tried the experiment 
himself and has been rewarded for showing in- 
spectors both good work and bad and how it is 
produced, and collaborates with them even to- 
day. If only one foundry puts forward bad work, 
a great deal of harm is done to the industry. 
One well-known inspector, asked for his views on 
foundry welding, merely shook his head and said 
he did not like it because it was only filling in. 
Probably this view is a correct one in many in- 
stances, but it can be cured. 

Testing Welds 

One of the essentials of welding is testing. In 
the best interests of the foundry, the welders 
should carry out periodical testing. It can be 
good propaganda. Not only does this keep a 
check on the electrode manufacturer, but the 
interest of the operator is stimulated and most 
valuable data are yielded. It is necessary to 
know whether the materials being used are suit- 
able for the type of work undertaken. For this 
purpose a special test is necessary in the form 
of built-up weld metal to prove soundness and 
ductility by tensile, bending and impact tests. 
When the management is satisfied on this point, 
the testing of the work should take the form of 
a test which nearest resembles the actual work- 
ing conditions. In foundry work, there is hardly 
anv case where contractional strain is eased by 
natural movement—it is nearly all of the locked- 
up variety. To carry out tests under these con- 
ditions it is necessary to fasten the test-pieces so 
there is no movement and the weld metal has to 
withstand the contractional strain and then ful- 
fil the specification. Other tests which should be 
taken are in the form of hydraulic tests and 
tests to destruction. An indispensable method 
for visual examination is the use of nitric acid. 
which every foreman should keep in order to 
check ¢he operator for penetration and to re- 
ceive a proper impression of the type of siee! 
upon which he is working. This test is vers 
simply applied and will tell a great deal of the 
welding story. 

Labour Recruitment 


The author is often asked to find welders «nd 
what constitute the most suitable types. T'irst 
of all, there is a danger in transferring men from 
the carbon-are plant because they have so many 
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faults to cure. Recently, the author engaged a 
couple of young men who have spent six months 
in a government instructional centre, for the 
purpose of giving them a few hints on steel cast- 
ing repair. They were both ex-soldiers and knew 
nothing whatsoever about steel, but they seem 
to be wonderfully adaptable and will do well, 
and a personal tribute is due to the instructional 
centre* for the excellence of their work. 

Operators as a whole are really keen on their 
job, but they are starved for information which 
they do not obtain because those in authority 
know a great deal less about the work than they 
do themselves. Their work cannot be considered 
to be ended when it has left the welding booth, 
because the welder should be shown both good 
and bad work when it reaches the stage of 
machining or hydraulic testing, and an appeal 
is made that they be shown the result of the test 
specimens they make. If the operator be allowed 
to witness the actual testing and there is some- 
thing not quite as it should be, the man who 
has done the work can often give an explana- 
tion which otherwise would be difficult to trace. 
The interest of welding lies in its problems, and 
there should be somebody in authority who can 
help the operator to solve them. 


Operation of Welding 


The one fact which must be known before the 
weld is commenced is the type of steel to be 
welded. It is insufficient to place a heap of 
welding before the man and simply expect him 
to carry on. Certain types need pre-heating 
and particular care in welding. The work needs 
thorough surveying so that it may be carried out 
in the kindliest manner with a view of minimum 
distortion. 

tepairs are too general to be discussed in 
detail, but, generally speaking, the work will be 
opened out to 80 to 90 deg., and it is at this 
stage that a difference of opinion arises between 
the foundry foreman and the fettling shop fore- 
man. The foundry foreman sees what he thinks 
is some trivial defect, and is disgusted when he 
sees the same article later prepared for welding, 
and he will go so far as to accuse the man who 
has carried out the job of finding work for the 
welder. This type of destructive criticism is use- 
less, but it is recognised that it is prompted by 
a feeling of dismay. It is impossible to carry 
out good welding unless the conditions are satis- 
factory. Penetration has to be secured, and 
unless the walls are prepared so as to make this 
possible inferior welds will result. When it is 
possible to work from both sides it is best to do 
so, so as to equalise the contractional strain. 
Where such is not possible a sealing run should 
be put inside, if it can be got at. Pressure work 
should always be very carefully inspected inside 
before preparation commences. The neglect of 
this duty is found to be the cause of much extra 
work at a later stage. In the case of a pull at 
the side of a bracket, a perfect weld can be made, 
but many people try to weld with the bracket 
in position and cannot get to the root of the 
trouble. 

[t is not pleasant to have to speak of steel 


foundry welding as it now exists, but many 
would be in sympathy with this opinion if they 
had seen the cases of bad work personally 
encountered. The stigma can be removed in the 
course of time if foundrymen are prepared for 
some spade work. The organisation which will 
help is the Institute of Welding. Many 
foundries already contribute to their research 
‘unds and, if so, why should they not avail them- 
selves of what they have to offer? A great deal 
of research work is necessary, and it would not 
be very hard to draw up a programme. No one 


Snows exactly the extent of hardening through 
nerease in the carbon content of steels. 
information would be a guide for pre- 
heat ng and annealing, and could be tabulated. 
There is an ever-increasing quantity of different 
cf alloy steels in the foundry, many of 





*xcellent work in this direction —EDITor. 
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which will have to be welded, and it means find- 
ing by experiment the type of electrode to use. 
One material has an affinity for another and 
others having the reverse effect. If the Insti- 
tutes would be prepared to carry out such work, 
it would give greater confidence in foundry weld- 
ing and would help to clean up some of the 
poorer work sometimes encountered. 


DISCUSSION 

The CHarrman (Mr. C. C. Booth) said that 
welding was going to help the foundry industry 
a good deal, for by its aid the founders were 
able to turn out a better finished article; but it 
must be understood that, where it was used, it 
must be used intelligently. He would have liked 
to have heard more references in the Paper to 
the application of welding to cast iron, but he 
presumed that the same basic principles applied 
to cast iron as to steel. 


Reclamation of Grey Iron Castings 

Mr. V. C. Favutxner (Pist-President of the 
Institute) divided welding as applied in the 
grey iron foundry into two classes, the first as 
applied to castings which were subjected to in- 
spection, and the second as applied to castings 
for sale to ‘“ the man in the street,’ for there 
were striking differences between those two 
classes. About 90 per cent. of the literature 
existing on welding as applied to grey iron 
castings that were subjected to inspection had 
been written by an author named ‘“ Mr. 
Anonymous ’’; the moment one looked at the 
bibliography of the literature on that type of 
welding, one was impressed by the fact that the 
actual number of authors was extraordinarily 
small. It was perfectly obvious that no foundry 
manager would write of his experiences in the 
reclamation of castings by welding until he had 
managed to gain the confidence of the inspectors, 
as Mr. Pearson had gained their confidence. 

On the occasion of the first international weld- 
ing conference, continued Mr. Faulkner, he had 
made a great effort to secure a Paper on the 
subject from a foundry manager, but he had 
failed; therefore, he had had to write the Paper 
himself, but he had not been able to secure any 
real information on the inspected class of weld- 
ing. On the other class, however, where the 
castings were bought by ‘“‘the man in the 
street,’ as, for instance, motor-car castings, 
bath-tubs and so on, information was readily 
available. The speaker illustrated a typical 
lay-out of such a department, to indicate that 
it was managed on a rational basis. The weld- 
ing department was adjacent to the department 
which inspected defective castings. Each morn- 
ing the foreman welder, the metallurgist and the 
foundry manager held an “ inquest ’’ on the 
castings, and the foreman welder removed to 
his department the castings which had to be 
repaired. The castings for repair were divided 
into two categories, i.e., those of thin section 
and those of thicker section. The thin sectioned 
castings were dealt with in a part of the shop 
where there were series of benches, divided into 
three sections. In the first of those sections the 
castings were heated, in the second they were 
welded, and in the third there was a sand bath 
in which they could be cooled reasonably slowly. 
The thicker castings, after heating and weld- 
ing, were placed in a second furnace and were 
cooled slowly. 

Similarly rational means could be established 
in the ordinary foundry if the founders could 
learn from Mr. Pearson how he had managed to 
secure the confidence of the inspectors. Probably 
that could be done only by having the maximum 
of research behind the welding departments and 
by providing the very best machinery. He had 
constantly experienced a most unreasonable 
attitude on the part of inspectors, especially 
those attached to foreign Governments. 


Proper Technique Essential 
Mr. Pearson, expressing agreement with Mr. 
Faulkner’s remarks, said the founders would have 
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to come into the open, carry on research, and 
interest the inspectors in their results. The 
inspectors would naturally be interested, for they 
had also to inspect in the fabricating works, and 
they welcomed any information available. Many 
of them were taking welding courses. He knew 
of a foundry at which they had quite openly 
taken the welding work out of the general 
routine and had appointed a welding foreman, 
whose duty it was to supervise both the prepara- 
tion and the welding, and generally to work in 
conjunction with the laboratory, On one occa- 
sion some welded work was rightly turned down 
by an inspector because of the appearance of 
the weld, which had been done by the carbon-are 
process; the black oxide ring around the weld 
was visible, and if it were tapped sufficiently 
hard it would come out altogether. He had 
advised the use of the metallic-are process and 
the scrapping of the carbon-are process except 
for opening up, for which the carbon-are process 
was the most important tool. Immediately 
arrangements were made for the use of the 
metallic-are process. Two men from a training 
centre were taken in and were given an intensive 
course on repairs. They had been engaged in 
filling up simple blocks of material and machin- 
ing them, to ensure that there were no slag 
inclusions and that the penetration was good. 
That was the correct type of work for the 
foundry. The firm in question had always heen 
noted for the quality of its castings, and he was 
certain that it would be noted for the quality of 
its welding. It must be realised that castings 
could not be produced without welding; that 
being so, a properly qualified foundryman must 
understand his welding plant as thoroughly as 
he understood his moulding machines or melting 
plant. When the founders had reached that 
stage and were prepared to carry out the best 
type of work, they could talk on equality with 
the inspectors and instil universal confidence. 


Welding Research 

Mr. T. R. Watxer, speaking particularly as 
a member of the Institute of Welding, which 
had embarked on a most elaborate programme of 
research, said that the subject of foundry weld- 
ing ought to be well-ventilated and placed on a 
scientific basis. The welding of castings should 
be carried out in conjunction with the inspect- 
ing department, provided the inspecting depart- 
ment was adequately equipped. 

He asked whether Mr. Pearson would recom- 
mend the use of bare electrodes for welding cast- 
ings, or would prefer covered electrodes. An- 
other question was whether he had any recom- 
mendations to make regarding uniform-composi- 
tion electrodes as against cored electrodes, such 
as those which contained a core of high-man- 
ganese material; the result of using the latter 
was to increase the manganese content of the 
weld, which content almost disappeared in ordi- 
nary circumstances. 

Discussing the training of welders, he asked 
for Mr. Pearson’s opinion of the City and Guilds’ 
course and certificate for welders. He had 
gathered that a man must carry out something 
like a dozen welds before he could take the 
course, and he asked whether Mr. Pearson had 
had experience of men who had taken the course 
and whether they were any better for it. 

Finally, he pointed out that some pressure 
castings, such as valves, might leak as the re- 
sult of having some porous metal inside, and he 
asked whether Mr. Pearson would recommend 
welding such a casting on the outside, or scrap- 
ping it. 

Selection of Rods 

Mr. Pearson replied that he had experimented 
with bare wire electrode and had found it a 
failure. It would not give the mechanical 
strength; there was an unreasonable amount of 
splutter, a loss of are and an oxidised deposit. 
In Germany a form of bare wire having a zir- 
conium-filled hole right through the centre was 
used. The covered electrode had the advantage 
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of deoxidising, and any particular analysis could 
be obtained by adding extra rare-metal ingre- 
dients in the powdered form, to counteract the 
loss due to volatilisation. That was particularly 
noticeable in stainless steels. If there were a 
loss of chrome, it could be put back in the 
powdered form in the coating. The covered elec- 
trode had many advantages also from the point 
of view of the operator, for the coating acted 
as an insulator. 

He would not regard the City and Guilds cer- 
tificate as proof that a man was a competent 
welder. The certificate was issued mostly to 
evening students; in the training centres there 
might be 80 students and only four tables, and a 
man might get only about a quarter of an hour’s 
practice. The advantage of the course, how- 
ever, was that the fully-qualified operator gained 
a knowledge of the theoretical side; he was thus 
certainly better for the training. 

With regard to porosity in valves and other 
pressure castings, he said most definitely that it 
was useless plastering a little weld metal on to 
the outside. The walls of a valve were designed 
to a certain thickness for a certain purpose. If 
welding were to be applied, it was necessary to 
scoop out all the bad or porous metal and weld 
on a sound base. If the porous metal extended 
right through the wall, it must be replaced by 
weld metal. One would probably put a plate 
inside, and, when the welding was completed, 
remove the plate by machining on the inside. 


Oxy-Acetylene Welding 

Dr. W. D. Jones commented that Mr. Pearson 
had dismissed oxy-acetylene welding very briefly 
by referring to it as dirty, and he would like to 
know exactly what that meant. Secondly, he 
understood that some quite interesting results 
were being obtained in building up worn parts. 
He asked if there were any future for repair 
work by spraying, particularly the spraying of 
cast iron. 

Mr. Parson said that his reference to oxy- 
acetylene concerned its use for cutting-- opening 
out and preparing for welding—and not for 
actual welding. If there were a danger of the 
oxide produced during cutting falling into the 
hole, oxy-acetylene should be used with caution. 
Oxy-acetylene cutting was a very quick process, 
but it was not used very much in foundries. 
When oxy-acetylene was used there was more 
danger of warping or cracking than when using 
other methods. 

Metal spraying could not be applied in the 
steel foundry; it was far too costly, and for 
general repair he did not think it would be of 
very much use in the steel foundry. But recently 
he had watched aluminium sprayed on cast iron, 
and machined up, and it was an excellent job. 
In the machining originally a few thousandths 
of an inch too much had been taken off. 


Hard Spots 

Mr. R. B. Tempieron suggested that the 
foundry foreman had not taken so much interest 
in welding as he might have done for the reason 
that his job was to produce good castings, and 
the sending of castings to be welded was perhaps 
regarded by him as a reflection on his efficiency. 
One difficulty with oxy-acetylene welding was 
that a sort of residual hardness was produced 
in the weld itself, and a hard spot was formed 
which could not be machined, with the result that 
the welded casting was scrapped. He asked 
whether there was a possibility of ensuring that 
the hardness of oxy-acetylene welds in castings 
could be maintained similar to that of the 
parent metal. Finally, he said he had found 
that, when using the oxy-acetvlene flame for cut- 
ting off heavy chunks of metal from castings, as, 
for instance, when removing risers, the process 
produced a local hardness which penetrated into 
the castings, though the depth of penetration 
might not be more than } in. 


Welding Cast Iron 


Mr. Pearson replied that differences of 
opinion with regard to welding were not confined 
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to the foundry and fettling shop foremen. A 
managing director might examine some castings 
straight from the foundry and feel satisfied that 
there did not appear to be much the matter 
with them; but he usually changed his opinion 
in the welding shop when he saw how much 
material was being removed from castings. It 
must be appreciated, however, that when a man 
was chipping out a crack he must have good 
clearance for the tool he was using. A crack 
might have to be } in. wide, for the sides must 
be cut away to enable the electrode to get down 
to the bottom, and on account of the depth the 
man must have not less than 80 deg. in which 
to work as a rule; 60 deg. might be sufficient in 
the case of a thin plate, however, because there 
was less depth. 

He had not very much hope of reducing the 
hardness in cast-iron oxy-acetylene welds; there 
would be considerable hardness around the edge 
of a weld. One practice was to use Monel metal 
around the edge, because it was machinable, and 
to fill in with mild steel. Another expedient was 
to drill and tap and insert a stud, subsequently 
cutting off the head. That meant welding on 
pieces of steel. But it was a failure. In high- 
test iron one did have a chance. The Institute 
of Welding was considering research into the 
welding of cast iron. 

Where risers were cut from castings by means 
of the oxy-acetylene flame, he would expect con- 
siderable hardness to be imparted to the cast- 


ings. ‘That also occurred in steel, if the steel 
were capable of hardening. 
Advice from Welding Authority 
Mr. A. Ramsay Moon (Secretary, Institute of 


Welding) said he had been very pleased to hear 
that Mr. Pearson was to address members of 
the Institute of British Foundrymen on welding, 
hecause Mr. Pearson always spoke very directly, 
and in regard to the application of welding in 
the foundry some direct speaking was necessary. 
lor a long time a great many foundry managers 
had refused to admit that welding was necessary 
in their foundries; and some even went so far 
as to refuse to have a welding plant, so that 
they could say that no welding was done. The 
application of ‘welding to both steel and iron 
castings, however, had come to stay. It was 
quite unreasonable to scrap a large casting be- 
cause it had a comparatively small hole if weld- 
ing could be employed in such a way as to make 
it fully efficient. 

There had psychological condition 
militating against the development of welding 
in the foundry. Apart from the objections of 
inspectors and purchasers to castings which were 
welded, the foundries had lost a certain amount 
of business owing to the substitution of welded 
fabrications for castings, and as a result the 
founders had looked askance at welding and hesi- 
tated to bring it out into the light. But surely 
it was time that welding was accepted by the 
ironfounder for what it was worth. It could be 
of very great service, and it should be used 
where it was sound. 

There had, in the past, sometimes been diffi- 
culty obtaining good machinable welds, and the 
reasons for some of the difficulties had not been 
understood. But a good deal of work had been 
done, and we were reaching a stage at which 
we should be able to solve the principal diffi- 
culties. The Institute of Welding had a very 
large programme of research in hand dealing 
with the weldability of low alloy steels and alloy 
steels, and the results of this work would be 
applicable also to cast steels. By linking it up 
with this work which was in progress, any re- 
search undertaken now on cast steel might be 
expected to produce results in reasonable time. 

A project was under consideration for an 
investigation, in conjunction with the British 
Cast Iron Research Association, on the welding 
of cast iron, and a programme had already been 
suggested covering the principal difficulties in 
that connection. While the subject was quite 
difficult, and no complete solution could be ex- 


been a 
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pected, if sufficient work could be done te 
indicate the limits within which welding could 
safely be applied to cast iron, a great service 
would have been rendered, and if welding could 
be brought out into the open so that the buyers 
of castings would learn that welding could say 
them money when properly done, it would be o! 
value to ironfounders and purchasers alike. 

A vote of thanks was accorded to Mr. Pearso 
for his Paper, on the proposal of Mr. J. E 
Hurst, seconded by Mr. V. C. FaunKner. 








High-Duty Cast Iron 
(Concluded from page 447.) 


Some idea of the stability of very low-carbon 
nickel-containing cast iron is given in the follow 
ing figures :— 


Electric Furnace : Heat 23. 


Total carbon.. 2.38 per cent. 


Silicon ms ne 1.82 » 

Nickel ed 1.60 - 

*“‘Ascast” .. Tensile strength 28.6 tons. 
Treatment .. 1,000 hrs. at 450 deg. C. 


Broken at 450 deg. C. Tensile strength 22.4 tons. 


Electric Furnace: Heat 24. 


Total carbon. . 2.64 per cent. 


Silicon ea a 1.5) a 
Nickel ree 1.49 9 
“Asoast” .. Tensile strength 29.4 tons. 


Treatment 


1,000 hrs. at 450 deg. C. 
Broken at 450 deg. C. 


Tensile strength*23 .8 tons. 


The foregoing notes refer to certain lines of 
development only, but it is recognised that there 
are many others of equal importance and promise. 
The number of possible combinations of copper, 
nickel, chromium and molybdenum is immense, 
and already some irons are being made with as 
many alloy elements as some of the very high 
tensile steels. 

In considering the applications of high-strength 
irons, it is well to bear in mind that, although 
the tensile strength and impact resistance are 
greater than in the older types of iron, the 
material is still cast iron and has no measurable 
ductility. It contains graphite, and although it 
may be in smaller flakes, yet the iron will not 
bend appreciably. This remark applies to “‘ as- 
cast’? material and not to heat-treated crank- 
shafts, etc., made of what is virtually a high 
carbon steel. There are, however, in engineer- 
ing, many fields of usefulness for irons of over 
20 tons per sq. in. They help to meet the con- 
ditions of higher pressures, speeds and tempera- 


tures encountered in the general desire for 
higher output from existing designs. 
REFERENCES. 
1 MacPherran, R. S.—‘‘Cupola High-Test Cast Iron.’’ Trans. 


A.F.A., 1937. Vol. 8. Pp. 343-349. 

2 British Standard Specification 786, 1938. 

® MacDougall, B.—‘*High-Duty Iron. Some Experiments 
with the Rocking Are Furnace.”"’ FOUNDRY TRADE JOURNAL, 
1937. Vol. 57. Pp. 407-412. 

‘ Crosby, V. A. and Herzig, A. J.—‘‘ Late Additions of Silicon 


to Cast Iron.”” “ Foundry,”’ 1938. Vol. 66. Pp. 28-29 and 75. 








Publication Received 


The International Mercantile Diary and Year 
Book, 1939. Published by Syren & Ship- 


ping, Limited, 44 & 46, Leadenhall Street, 
London, E.C.3. Price 12s. 6d. 
This book is a combination of a complete 


economic geography book (replete with essential 
information necessary to any concern under- 
taking an export business), a diary and a ready 
reckoner. Measuring about 9} in. x 7 in., the 
volume gives ample space for notes in its diary 
section, whilst the matter given within the 
section headed ‘‘ General Information ’’ has been 
well chosen and includes conversion tables not 
readily found elsewhere. At the published price 
it is excellent value for money. 
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The Powder Metallurgy of Iron 


DISCUSSION OF DR. W. D. JONES’S PAPER 


Dr. W. D. Jones’s Paper on ‘‘ The Powder 
Metallurgy of Cast Iron, with Particular Refer- 
ence to Pacteron,’’ read before a joint meeting 
of the London and Sheffield Branches of the 
Institute of British Foundrymen, disclosed a 
unique piecesof research work, but was really 
inadequately discussed on account of its novelty. 
The time factor will have to operate before its 
true applicability to industry can be assessed, 
although the theoretical aspect received full 
approbation. The Paper was reproduced in the 
Journat for December 1. 

The discussion was opened by Mr. V. C. 
FauLKNER (Past-President of the Institute), who 
commented that Dr. Jones had selected the 
smallest size of powder resulting from the pre- 
paration of chilled-iron shot, and drew attention 
to the potentialities of ordinary iron borings. 
These were already fairly small, and they could 
he reduced very easily to fine powder, and he 
suggested that commercially they presented a 
more interesting field for investigation than did 
the powder from chilled-iron shot. 

Inasmuch as Dr. Jones had put forward some 
very interesting results based on his theory that 
the phosphide eutectic was the cementing 
material, Mr. Faulkner suggested that experi- 
ments might be made in the use of lead, because 
there was no question of the normal alloying. 
from the Paper’ concerned 
It was suggested that low pressures 
would give the desired results, and there were 
some speculative remarks in the Paper about 
standardising on 8 tons per sq. in., but one 
would like to know what would happen if pres- 
sures of 20 tons per sq. in. or more were used. 
The maximum potential strength of cast iron 
was probably of the order of 60 tons per sq. in., 
and one wondered whether, by using higher 
pressures, still higher tensile could be reached. 

The Institute must be indebted to Dr. Jones 
for having chosen it as the medium through 
which to put forward what was unquestionably 
an unique line of research. 


An omission 
pressure. 


The Drawback of Graphite 


Dr. Jones replied that he had conducted ex- 
periments in the use of powder from cast-iron 
horings, but he had experienced difficulty due to 
the graphite. Apparently, free graphite entirely 
prevented the consolidation of powder, but he 
imagined there were means of eliminating the 
graphite. At low temperatures, for example, 
the inclusion of an oxidant to oxidise the 
graphite seemed to be partially effective. But 
the result normally obtained when using borings 
at high temperatures was an extremely porous 
mass having little or no tensile strength, and 
had not found any other material 
was really so satisfactory as the white 
Cast iron grit. ; ‘ 


so far he 
whic] 


The suggested use of lead as a bond had not 
occurred to him, but he felt that probably it 
would not be effective. 

On 


8 to 


reason why he had chosen a pressure of 
per sq. in. was that he could not have 
moulds which would have stood up well at 
pressures. He had obtained consistently 
esults at 8 tons, and occasionally he had 
ed good results at pressures as low as 
per sq. in.; that had led him to suggest 
that low pressures would be effective. He 
imagined that very high pressures would prove 
Mefle-tive, even if he could find dies strong 
fnous! to withstand those pressures. In the 
pro one was, in fact, using a small amount 
of liguid, and if excessively high pressures were 
e liquid would be squeezed out. In the 
tion of other metal powders—copper, iron, 
ind one or two other metals—it had been 
that the use of excessively high pressures 
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gave very bad results. Strange as it might 
seem, there was an optimum pressure, on either 
side of which porosity was produced. 

Sphere of Powder Metallurgy 

Mr. S. V. Wiix1aMs, B.Sc., emphasised parti- 
cularly that powder metallurgy was of the 
greatest importance in cases where articles could 
not be made by the conventional casting methods. 
One or two well-known examples had been given 
in the Paper, and there were many others, par- 
ticularly in the electrical industry, one of the 
best known being the production of tungsten 
filaments for lamps, which production was con- 
siderably advanced by the development of powder 
technique. 

Distinction should be drawn between the two 
powder processes. One process was to press a 
powder and sinter it, in order to produce a metal 
which was different from the ordinary solid mass 
in respect of density and mechanical properties ; 
the other was to press a powder at temperature, 
in the manner in which Dr. Jones had pressed 
iron powder. The figures given for platinum, 
at the beginning of the Paper, were typical. By 
simply pressing and sintering the powder, one 
did not develop the product with the full den- 
sity, but with a density 3 or 4 points below the 
maximum; the material had to be mechanically 
worked before the full density and mechanical 
strength were attained. On the other hand, if 
the metal powder was pressed hot, the forging 
and pressing operations were combined. But 
there was an important exception where there 
was a liquid phase present, as in the G.E.C. 
heavy alloy. That alloy consisted of 90 per cent. 
tungsten, with nickel and copper, and if pro- 
duced under proper conditions, its tensile 
strength was between 40 and 50 tons per sq. in. 

The experience of himself and his colleagues 
would confirm Dr. Jones’s theory that the phos- 
phide eutectic was responsible for the bonding 
and the increase of strength, for they had found 
that they did not produce an alloy of high 
strength unless the sintering were carried out at 
a temperature above that at which the liquid 
melted; under the latter conditions there was a 
very rapid improvement in mechanical proper- 
ties, as indicated in Fig. 4 of the Paper. But 
they did not heat the material under pressure; 
they compressed the mass, and then heated it 
in the case of the G.E.C. heavy alloy to a tem- 
perature above that at which the copper-nickel- 
tungsten phase would melt. 

Discussing methods of heating, he mentioned 
a method in operation in Germany whereby the 
material was heated in graphite moulds elec- 
trically by induction; in other words, the 
material was heated by heating the mould, and 
he had been surprised that the moulds had stood 
up to the pressure used. 

On the general problem of powder metallurgy, 
Mr. Williams confessed that he was still very 
doubtful whether there was any real field for the 
production by such means of alloys or metals 
which could be produced by _ conventional 
methods; in other words, he regarded the powder 
technique as being applicable only to the pro- 
duction of specialised products which could not 
be produced by other means. Figures given in 
the Paper with regard to iron were very in- 
teresting, and quite surprising, but he asked 
whether Dr. Jones visualised the production of 
complicated shapes by powder technique, or 
whether its use was confined to the production 
of bars or plates, and the like. He could not 
imagine that the process would be of very much 
use unless it could produce intricate shapes 
which were difficult to cast. In the permanent 
magnet field the materials used were mainly 
cast, but certain shapes were difficult to cast, 
and possibly powder metallurgy processes might 
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be of some use in that field. He had also in 
mind, not only the expense of intricate moulds, 
but also the troubles arising from the uneven 
distribution of the pressure in the moulds, i.e., 
failure to distribute the pressure uniformly in 
the corners, and so on. 

Dr. Jones replied that obviously, when using 
a pressing technique, one was limited to the 
production of shapes which could be pressed. At 
the same time, there were complicated shapes 
which could be so formed, but which, if pro- 
duced by casting, would involve the use of very 
intricate machinery. 


Heating Conditions 

Mr. EK. H. Brown asked for information con- 
cerning the sintering temperature, and whether 
the heating could be practically instantaneous 
or whether the material required soaking under 
heat. Commenting on the search for extremely 
high strength alloys for use in bearings, he said 
he had been given to understand that there was 
an enormous field for a particular nickel-iron 
bearing, if it could be produced. 

Dr. Jones said that sintering was probably 
effected within a few seconds; but, of course, 
sufficient time must be allowed for the actual 
movement and consolidation of the particles, He 
had not heard of the nickel-iron bearings: but 
there was a very active search for stronger bear- 
ings, and many alloys were under consideration. 

Mr. T. R. Watker (Hon. Secretary and Vice- 
President of the Sheffield Branch) recalled that 
in Germany he had seen the manufacture of 
bearings consisting of a mixture of steel and 
copper, the copper being added more or less in 
the form of filings or turnings, and not in the 
form of powder. The specific reason for adding 
the copper in that way was to produce a porous 
structure. Some of the bearings were in use 
on the German railways. Owing to their 
porosity, they could be lubricated very effec- 
tively; further, if the oil pressure were in- 
creased, a very effective brake could be applied 


A Historical Invention 

Mr. J. E. Hurst (Past-President, Institute 
of British Foundrymen) said he supposed it was 
appreciated generally that powder metallurgy 
was an established section of the metallurgical 
industries to-day, and we were indebted to Dr. 
Jones for having made that clear in the book 
he had published recently. The application of 
the principles of powder metallurgy to cast iron 
interested Mr. Hurst greatly, and at the risk of 
being considered over-enthusiastic he said it ap- 
peared to him that the occasion of the presenta- 
tion of Dr. Jones’s Paper was epoch-making in 
the history of cast-iron metallurgy. He imagined 
that Dr. Jones, as the result of his experimental 
work in connection with cast-iron powder metal- 
lurgy, had introduced a really new discovery, 
and a very important one. It seemed a great 
pity that the announcement of so important a 
discovery should not have had the benefit of 
wider publicity in the Institute, and he wouid 
have liked the Paper to have been presented 
before a much larger audience than was repre- 
sented at that particular meeting. Inasmuch as 
an international conference was to be held next 
June in this country, which would be attended 
by representatives from all the countries in the 
world that were interested in cast iron, he sug- 
gested that it might be possible to persuade Dr. 
Jones to read his Paper again, or perhaps an 
extended version of it, on that occasion, for it 
would show the world that cast-iron metallurgist> 
in this country were still doing something to 
further the usefulness of cast iron. From time 
to time in the history of ironfoundry metallurgy 
it had been prophesied that soon cast iron would 
have no further usefulness. The introduction 
of welded structures, the development of the 
bakelite industries, and so on, had been men- 
tioned as reasons for regarding cast iron as 
being in a stage of decline. But each time 
something new arose and cast iron maintained 
its position in the metallurgical industry. Those 
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new things arose from totally unexpected quar- 
ters, and the development recorded in Dr. Jones’s 
Paper was another example. 


Small Pressings 


Commenting upon the doubts expressed by Mr. 
Williams as to the utility of the process being 
limited to specialised jobs, Mr. Hurst said that 
recently he had seen a very simple job which 
was made in America with either cast-iron or 
steel powders. It was a small part produced 
by repetition methods and was used in thousands 
in the construction of a mass-produced machine. 
The Americans, who were very interested in 
developing mass-production methods, regarded it 
as very much cheaper to produce that article 
by compressing powder than to machine it from 
a bar, even when using a fully automatic tool, 
bearing in mind the time occupied in the machin- 
ing and the losses in turnings and borings. Ty 
the powder process it was produced sufticient!y 
accurately. He was informed that cast-iron 
powder compressed in the manner described by 
Dr. Jones would meet the requirements of that 
part satisfactorily, and the American example 
served to show the possibilities of the process, 
from the point of view of the mass production of 
very simple parts. 

Finally, he asked for information as to the 
value of hydrogen-reduced powders, whether or 
not they possessed any intrinsic disadvantage. 
Hydrogen-reduced powders, so far as pure iron 
was concerned, were very well known, and it 
seemed to him that they were easily produced. 


Influence of Hydrogen 


Dr. Jones said that Mr. Hurst was un- 
doubtedly right in the view that a surprisingly 
large number of parts could be made by the 
‘powder technique. With regard to hydrogen- 
reduced powders, he said their principal defect 
was the tendency to loss of carbon in the pro- 
duction of the powders; it was difficult to 
produce iron powders with controlled amounts 
of carbon. The carbonyl process would give 
carbon-containing powders. But with neither of 
those powders could one obtain the same tensile 
strength as with the cast-iron grit described in 
the Paper. 

Mr. Hurst said he had wondered whether the 
absorption of hydrogen would be a fundamental 
difficulty. 

Dr. Jones replied that, in his opinion, if there 
were a marked absorption of hydrogen it would 
be of advantage. One of the chief advantages 
of the carbonyl process was that it afforded the 
possibility of obtaining a controlled 
content. 


carbon 


Magnet Trade 


Dr. A. B. Everest (Past-President of the 
London Branch) joined in the appreciation of 
Dr. Jones’s Paper, but expressed some doubt 
as to how far the new process of powder metal- 
lurgy would be of value to the industry, because 
obviously a pressing in cast iron must compete 
with a casting, and it would only compete success- 
fully if it were cheaper or better. For small 
parts there seemed to be possibilities in press- 
ings made from powder, and one could visualise 
the production by that means of smal! and 
simple shapes having special properties; but he 
foresaw a great deal of difficulty in producing 
by that means products of complicated shape 
such as were produced in the ordinary foundry. 

Commenting on Mr. Williams's reference to the 
making of some of the new magnets by powdered 
metals, Dr. Everest emphasised that those 
magnet alloys were extremely difficult to cast, 
and that when they were cast they were quite 
unmachinable. The machining problem was ot 
very great importance in connection with 
magnets. No true comparison therefore existed 
between the application of powder in this case, 
and products made from cast iron. 

Dr. Everest recalled a statement he had made 
{in the discussion on Mr. Hurst’s recent Paper 
to the London Branch on ‘ What we do not 
Know about Cast Tron ’’) to the effect that one 
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of the most important future developments in 
cast iron was likely to be in the direction of 
annealing white iron castings. In that connec- 
tion he said that Dr. Jones had shown that re- 
markable strengths could be attained in parts 
which were produced from a white iron powder, 
and had confirmed by his work that extra- 
ordinary properties could be produced in white 
iron in the annealed condition. 

Dr. Jones drew attention to his reference, at 
the end of the Paper, to the possibility of 
obtaining better magnet alloys. He believed 
magnets had been made by sintering mixtures of 
various metals—nickel, iron, cobalt, and so on— 
and that one could obtain those various metals 
in powdered form and start with a mixture of 
the various powders, or alternatively, which 
would probably be better, commence with the 
powdered alloy. Powdered alloys of this type 
were now available. 

Influence of Particle Size 

Mr. WatkKeR said that his firm manufactured 
cast magnets; in his office he had some magnets 
made from powder, but he did not fear much 
competition from them. They had an extremely 
high coercive force, but their remanence and 
maximum induction were much lower than in the 
cast magnets, as would be expected. 

Where the particles were uniform spheres, the 
porosity of the finished article was fairly con- 
stant. Having examined chilled shot under the 
microscope, he said that the bigger particles were 
really spherical, but as the size of the particles 
was reduced they became less spherical. He 
asked whether Dr. Jones had altered the grading 
of his original mixture, because by suitable 
adjustment of the grading one could reduce the 
porosity to a very low figure, and by uniform 
grading one could obtain a higher porosity. That 
was a matter of interest in experiments, because 
it meant that one could govern the amount of 
space into which the liquid phase was able to 
penetrate. 

Dr. Jones agreed that particle size had a 
great and important influence, and said that 
the powder used in the course of his research had 
consisted entirely of angular particles. He be- 
lieved that some of the magnet steels consisted 
of pressed powders bonded with Bakelite. 

Mr. WALKER said that those he was referring 
to were pressed and sintered. 

The Cuarrman (Mr. C. C. Booth, J.P.) com- 
mented that, as the result of research, the foun- 
dry industry was progressing rather than reced- 
ing. Only recently, if a foundry unexpectedly 
made an extremely good batch of castings, they 
were unable to reproduce the conditions because 
of lack of scientific control. Research had un- 
doubtedly extended the boundaries for the useful- 
ness of cast iron, by providing higher strength 
materials and other controlled physical pro- 
pertic Ss. 

On the proposition of Mr. J. E. Hurst, 
seconded by Mr. V. C. Favnkner, a very cordial 
vote of thanks was accorded to tiie author. 








Imported Electric-Furnace Pig-lron 


The Treasury, on the recommendation of the 
Import Duties Advisory Committee, have made the 
Import Duties (Exemptions) (No. 6) Order, 1938, 
which provides for the addition to the free list as 
from December 8 of pig-iron produced in an electric 
furnace and containing not more than 0.025 per cent. 
by weight of phosphorus, not more than 0.02 per 
cent. by weight of sulphur and not more than 2.5 
per cent. by weight of total carbon. A White Paper 
containing the Treasury Order and the Advisory 
Committee’s report is published by the Stationery 


Office. 





Lorp Sempityt, Deputy-President of the Institution 
of Production Engineers, speaking at Loughborough 
recently, made a statement that a new research 
laboratory in production engineering would be set 
up at Loughborough next year. He thought it would 
not be long before a national certificate for produc- 
tion engineering became part of the Board of Educa- 
tion scheme for national certificates. 
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The Late Mr. E. Ronceray 


Last week we announced the death of M 
IK. Ronceray, the chairman and managing dire:- 
tor of the Bonvillain & Ronceray Company, of 
Choisy-le-Roi, near Paris, manufacturers 0} 
foundry equipment. Mr. Ronceray was in |\is 
70th year and leaves a widow and one son, \} 
Robert Ronceray, 
who (as we reported 
a week or two ago) 
is to assume control 
of the works on 
January 1 next year. 


Few people’ were 
better known in 
international foun- 


dry circles than was 
Mr. Ronceray, due 
in some measure to 
his outstanding 
ability as a linguist. 
He has lectured in 
both Great Britain 
and America. To Mr. E. Ronceray. 
most foundrymen his 

name is associated with the ‘ pencil runners ”’ 
type of gating, yet only a few weeks ago lie 





wrote to deny any claim to their inven- 
tion, which he ascribed to a Mr. Saillot. 
Yet it was his work which popularised 


the system internationally. Mr. Ronceray had 
no hobbies, unless the training of young foundry- 
men could be so described, for with his creation 
of the Paris Foundry High School he found an 
outlet for his abundant mental energy. Holidays 
and week-ends were sacrificed over a long period 
for the well-being of the students. He presided 
over the Association Technique de Fonderie with 
such distinction that he was made a life-pre- 
sident. His work for education brought him 
the decoration of officer of the Legion of Honour, 
whilst the Institute of British Foundrymen 
recognised his technical achievements by electing 
him an honorary member in 1922; he had been 
2» member since 1909, and honorary correspond- 
ing member of the Council for France since the 
inception of this system of representation. He 
was honoured by the American Foundrymen’s 
Association by the award of the Whiting Gold 
Medal and honorary membership. He was also 
awarded an honorary membership in the Czecho- 
Slovakia Foundrymen’s Association. The name 
of Ronceray will go down in foundry history as 
that of a pioneer of the now well-established 
technical co-operation amongst foundrymen ol 
all nations. 








National Institute of Industrial 
Psychology 





The Annual Report of this Association leaves 
one bewildered. Most people imagine that the 
main activity of the Institute is the fitting ot 
round or square pegs into circular or earriform 
holes, but few realise that ‘the Institute 
assisted in estimating the potential market for a 
group of products and the company’s share ol 
this market *’ or ‘a study was made ot the 
sales methods of a firm of flour millers,” oT 
again “to increase accuracy in planning to 
facilitate the handling of urgent orders.”’ rhe 
mental make-up of the reviewer is such that he 
is unable to comprehend just what the boun- 
daries of industrial psychology should embrice. 
He feels that already they are too extensive, 
due no doubt to the fact that when basic p'n- 
ciples have been established and enume! ted 


there is little left for the experts to do, except 
in the field of application of these rules. 7 
paradoxically, if the primary job has been vell 
done, applications should surely be left in the 
hands of those people who either by tuitio: of 
nature fully realise their import 
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Since 1788 
STANTON: 


BRAND OF 


PIG IRON 


150 Years of Service in 
the Engineering Industry 


For 150 years “Stanton” brand of pig iron has been extensively 
used by many famous companies in the engineering industry, and 
its popularity is continually increasing. 

“Stanton” brand has distinct characteristics of its own, in 
the same way as other well-known brands of foundry pig iron (for 
example “ Holwell” and “‘ Rixon’s”’) also produced by the Stanton 
Company, and all of which are specially suitable for the production 
of high grade castings including machinery components, bed plates, 
flywheels, etc. 

The Stanton Company have many years’ experience of metal- 
lurgical problems. This experience is at your disposal on any 
problem in connection with the Foundry. 
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THE STANTON IRONWORKS COMPANY LIMITED 
Near NOTTINGHAM 


The Largest Producers of Foundry Pig Iron (for Sale) in Great Britain 
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The Week’s News in Brief 


Trade Talk 





ABovuTt 150 PEOPLE attended the annual staff dance 
of Ruston & Hornsby, Limited, held in the George 
Hotel, Grantham. 

Emptoyeses or G. & J. Weir, Limited, of Cathcart, 


Glasgow, have formed a works orchestra. At the 
moment there are 24 players. 
THE SUMMER MEETING of the Institution of 


Mechanical Engineers next year will be held in New 
York from September 5 to 8. 

THE NEW IRISH STEELWORKS at present under 
construction at Hau! Bowline, County Cork, will 
begin production in the spring. 

AN orDER for 30 locomotives placed with the 
North British Locomotive Company, Limited, Spring- 
burn, Glasgow, in September, has now been in- 
creased by an additional ten locomotives. These 
are chiefly for use on some of the lighter branch 
railway lines in New Zealand, in pursuance of the 
Government’s railway development scheme. 

Tue pirEcToRS of Petters, Limited, propose to 
change the name of the company to the Associated 
British Engineering Company, Limited. It is stated 
that certain other holdings in engineering companies 
have been, or are in process of being acquired, and 
that it is the intention of the board where possible 
to continue the policy of consolidating the produc- 
tion and sale of oil engines. 

Port ExizasetH, South Africa, has placed a con- 
tract for 77 miles of large-diameter steel pipes in 
Great Britain. The value of the order is in the 
neighbourhood of £500,000, and the contract has been 
taken jointly by Stewarts and Lloyds, Limited, and 
the South Durham Steel & Iron Company, Limited. 
The pipes will be manufactured in the West of 
Scotland and North-East of England, in roughly 
equal proportions. 

SPEAKING AT the annual general meeting of R. A. 
Lister & Company, Limited, yesterday, Mr. Percy 
Lister (chairman) said the new mechanised foundry 
at Dursley had been in operation for the major 
portion of the year under review, and was giving 
results that fully justified the substantial expendi- 
ture on it. A duplicate equipment was being 
installed which would enable the foundry to double 
the output early in the new year. 

THe First 40,000-kw., 3,000-.p.m. steam turbine 
to be supplied for this country is now under con- 
struction by the English Electric Company, 
Limited, to the order of the Yorkshire Electric 
Power Company. The pressure under which it will 
work is 650 Ibs. per sq. in., and the total tempera- 
ture 470 deg. C. The high-pressure casing for the 
turbine is formed of two half nosing castings, made 
from a special alloy steel by Edgar Allen & Com- 
pany, Limited. The complete half nosing has a 
total weight of 7 tons 17 cwts. ‘The length is 
approximately 6 ft. 6 in., and the width approxi- 
mately 5 ft. 6 in. 

A toss, of £12,420 on the year’s trading was 
reported at the second annual general meeting at 
Waterford of Allied Tronfounders (Ireland), 
Limited. The chairman, Mr. R. J. Hearne, said 
that while the position was still such as to give 


Making a Large Lathe Bed 
(Concluded from page 444.) 
small dirt traps shown in the sketch probably 
did not do much good, but were an old-estab- 
lished practice which he had not attempted to 
alter. 
Final Straightness 

Mr. Hurst was specially interested in the 
methods Mr. Buchanan had adopted to ensure 
that the beds would be straight. His experi- 
ence was that, after rough machining, there was 
a tendency for the casting to distort, due to the 
release of casting strains; accordingly, he 
thought it necessary to leave such castings to 
season for some time before final machining. 

Mr. Bucwanan said the method of preventing 
side camber on this casting was new as far as 
he was aware; it was unorthodox but completely 
successful. The castings were still rather warm 
when taken to the dressing shop; in fact, 3 in. 
of camber came out actually during cooling. In 


the directors grave anxiety, he felt that the com- 
pany was nearing the turning point, and if recent 
progress continued, the results for the year should 
prove more encouraging. Returns for the present 
year showed a marked improvement. By the 
unanimous resolution of shareholders it was decided 
to exclude the Press representatives from the dis- 
cussion on the chairman’s address and the directors’ 
report and balance sheet. Reporters were informed 
later that, after prolonged discussion, the share- 
holders expressed themselves satisfied with the 
explanations given by the board of directors. 








Personal 





Mr. C. Guitpert SmitH, of Norton Motors, 
Limited, Birmingham, has been elected President of 
the British Cycle & Motor Cycle Manufacturers’ and 
Traders’ Union. 

Mr. W. E. DovtHwaire and Mr. James Hogg 
have joined the board of the Burntisland Shipbuild- 
ing Company, Limited, while Mr. H. Johnson has 
resigned his position as shipyard manager and 
director. 


Mr. J. Heppurn, at present a director and secre- 
tary of the J.P. Tubular Heater Company, Limited, 
Newarthill, has been appointed commercial manager 
of Davidson & Company, Limited, Sirocco Engineer- 
ing Works, Belfast. He will assume his new post 
early in the New Year. 

Mr. KENNETH M’Donatp, who served his 
apprenticeship with Wm. Denny Bros., Limited, 
Dumbarton, and has been with the L.N.E.R. for the 
past seven years, has been appointed Inspector of 











Works with the Colonial Government for the 
Nigerian Railways. 
Wills 

Hatt, G. H., of Darton, Barnsley, 

retired engineer and ironfounder £6,829 
Scorr, W. H., of Thorpe St. Andrews, 

Norfolk, chairman and managing 

director of Laurence Scott & Electro- 

motors, Limited £82,949 

Obituary 
Mr. JAMES SNEDDON, a_ patternmaker, had a 


seizure whilst at work at the Sunnyside Iron Works, 


Falkirk, on December 9, and died almost 
immediately. 

Cot. Joun Izon CHESSHIRE died last week at 
the age of 59. Col. Chesshire was chairman and 


managing director of Izons & Company, Limited, 
West Bromwich, hollow-ware manufacturers, and 
founder of the Albion Foundry, Tipton. He was 
the fifth direct descendant of the founder of Izons 
& Company, the firm having been founded in 1763. 


all cases referred to, the castings were straight 
when cold, and no signs of twisting were ‘ob- 
served on rough machining. Also, the castings 
referred to were in the shops over a year before 
despatch, and often over 7 months before com- 
mencing assemble the machine with the 
present rate of production in the foundry. 

Mr. Battantine (Branch-President) congratu- 
lated Mr. Buchanan on the excellent Paper he 
had submitted, and expressed the most sincere 
thanks and appreciation of the members. Refer- 
ring to the model lathe-bed pattern, he remarked 


to 


the design of the cross webs seemed to him to 
be poor. 

Mr. BucHanan said that triangular-shaped 
cores were more troublesome than 


square cores, 
but there was no doubt of the marked superiority 
of the diagonal design, and the extra trouble in 
making was in the end amply justified. He con- 
cluded by saying that he was indebted to John 
Lang & Son for permission to put this Paper 
before them. 
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Contracts Open 





Abergarw, December 19.—Provision and la, ing 
of 105 yds. of 14 in. dia. cast-iron pipes, for the 
Mid-Glamorgan Water Board. Thomas & Morgan 
& Partners, civil engineers, Pontypridd. Fee 


£1 1s., returnable. ) 

Belfast, December 19.—12,000 yds. of spun-iron 
pipes in diameters from 3 in. to 6 in., for the Bel- 
fast City and District Water Commissioners. Mr. 
W. I. Quinn, secretary, Water Office, Belfast. 

Dublin, December 21.—Provision and layin: of 
water mains, for the Commissioners of Public Works. 
Mr. G. P. Fagan, secretary, Office of Public Works, 
Dublin. (Fee £1, returnable. ) 

Rugby, December 17.—857 yds. of 4 in. dia. spun- 
iron pipes, together with cast-iron specials, for the 


Rugby Rural District Council. Mr. W. FE. B. 
Bunker, engineer, 24, Warwick Street, Rugby 
Worcester, December 31.—Iron castings, mild 


steel, etc., during the year ending March 31, 1940, 
for the Highways and Bridges Committee of the 
County Council. Mr. B. C. Hammond, county sur- 
veyor, County Buildings, Worcester. 








Company Reports 


John Harper & Company, Limited.—Interim divi- 
dend of 3 per cent. 

Revo Electric Company, 
dend of 5 per cent. 

Greenwood & Batley, Limited.—Interim ordinary 
dividend of 3 per cent. 

Electric Furnace Company, 
dividend of 24 per cent. 

Boulton & Paul, Limited.—Dividend of 10 per 
cent. on the ordinary shares for the year to Sep- 
tember 30. 

Laurence, Scott & Electromotors, Limited.—Divi- 
dend on the cumulative redeemable preference shares 
for the period July 1 to December 31. 

Cannon tron Foundries, Limited.—Dividend on 
the 54 per cent. redeemable cumulative preference 
shares for the half year ending December 31, 1938 
No dividend on the ordinary shares. 

F. H. Lloyd & Company, Limited.—Interim divi- 
dends for the half-year ended September 30 of 2 
per cent. on the 5 per cent. cumulative preference 
shares and 3 per cent. on the ordinary shares. 


Limited.—Interim divi- 


Limited.—Interim 








New Companies 





(From the Register compiled by Jordan & Sons 
Limited, Company Registration Agents, 116 to 118 
Chancery Lane, London, ‘W.C.2.) 

O. J. Wootton, Limited, 69, Temple Street, Wol- 
verhampton.—Capital £3,000. Brass and aluminium 
founders. Directors: O. J., O. J. G. and M. S. A. 
Wootton. 

Dartmouth Manufacturing Company, Limited, 27 
Trinity Road, West Bromwich, Staffs.—Capital 
£20,000. Manufacturers of range and other boilers. 
metal furniture. etc. Directors: H. A. Harris and 
A. Buswell. 








Forthcoming Events 


DECEMBER 16. 


Institution of Mechanical Engineers :—First Rerort of thi 


Research Committee on High-Duty Cast Irons for 
General Engineering Purposes, presented by J. 6 
Pearce, M.Sc., at the Institution, Storey’s Gate 
London, S8.W.1, at 6 p.m. 
DECEMBER 19. 
Cleveland Institution of Engineers :—Joint meeting wit 


members of the Iron and Steel Institute resident 

Middlesbrough district. “Practice at the Works ‘ 

the South Durham Steel & Iron Company, | mite 

and Cargo Fleet Iron Company, Limited,” Paper! 
James Winter, at Cleveland Scientific and Technic 
Institute, Middlesbrough, at 7.30 p.m. 
DECEMBER 21. 

Institute of Welding :—‘‘ Welding of German High-Ten®! 
Steels,” Paper by Prof. Dr.-Ing. E. H. Schulz, att 
Institution of Mechanical Engineers, Storey’s (at 
London, S.W.1, at 6.30 p.m. 


Institute of British Foundrymen 


DECEMBER 16. 
London Branch :—Annual dinner and dance, at (ritem’ 
Restaurant, Piccadilly Circus, W.1, at 7 p.m. 


DECEMBER 19. 


Falkirk Section :—‘‘ Alloy Cast Irons,” Paper by 1 


Shanks, at Temperance Café, Lint Riggs, Fa!kirk 
7.15 p.m. 
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Have 
you 
a 
sand 
problem 


Our Technical Staff will be pleased to make 
recommendations and to assist you in the 
selection of the most suitable sand to meet 
your exact requirements. 

The accompanying photo-micrographs (magnified 
25 diameters) show eight of the large variety of 
sands which we produce. 


Please write us for detailed information. 


YORKSHIRE MOULDING SAND 
BRAMCOTE MOULDING SAND 
THANET MOULDING SAND 
YORK YELLOW MOULDING SAND 
ZENITH MOULDING SAND 
MANSFIELD MOULDING SAND 
CAVE BROWN MOULDING SAND 
No. 60 MOULDING SAND 





rr PP PPP 


Please write for full particulars to :— 


GENERAL REFRACTORIES Ltd. 


Sheffield 91113 (6 lines). GENEFAX HOUSE, SHEFFIELD, 10 “Genefan Shofield.” 
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Raw Material Markets 


It was announced on Saturday that the British 
Iron and Steel Federation, with the concurrence of 
the Import Duties Advisory Committee, had decided 
to reduce iron and steel prices as from January 1. 
The new prices thus established will hold until 
June 30, 1939, subject to the proviso in all sales 
and contracts that deliveries after the latter date 
will be at the Association prices then ruling. The 
price reductions in the chief products are as follow :— 
Pig-iron: Basic, 7s. 6d. a ton; hematite, 12s. 6d. 
a ton (plus reduced extras). Heavy-steel products: 
Plates (heavy, medium and chequered), 17s. 6d. a 
ton; joists and sections, 12s. 6d. a ton. Rails 
(heavy), 12s. 6d. a ton. Semi-finished steel: Soft 
basic billets, blooms and slabs for re-rolling, un- 
tested, 10s. a ton; tested, 15s. a ton; forging billets, 
blooms and slabs, basic, 12s. 6d. a ton; sheet and 
tinplate bars, 10s. a ton. Rolled and re-rolled pro- 
ducts: Merchant bars, sections, hoop and _ strip, 
basic, untested, 12s. a ton; tested, 18s. a ton. 
Sheets: Black, £21 a ton; galvanised, £1 5s. a ton. 

This announcement with regard to iron and steel 
prices for delivery in the New Year will be gener- 
ally welcomed, as it provides a firm basis for for- 
ward business, but makers of foundry pig-iron have 
still to fix their quotations. Meanwhile, new busi- 
ness is negligible, but it is expected that consumers 
will release orders on a good scale when the new 
prices are made known. 





Pig-lron 


MIDDLESBROUGH.—The continued delay in the 
publication of prices of foundry pig-iron for delivery 
in the New Year is regretted in the Cleveland 
area. No new business has been transacted during 
the past week. Makers’ stocks are heavy and will 
be sufficient to meet the demand, at any rate for 
the early part of next year, even if consumers place 
orders on a good scale. Although there has been 
very little call for deliveries of hematite recently, 
it is believed that consumers are now much better 
employed than they have been over the past few 
months. The reduction of 12s. 6d. per ton in the 
price of hematite, to take effect as from January 1, 
has caused some disappointment in this area, where 
it was hoped that prices would be lowered by about 
20s. per ton. However, now that it is known what 
quotations will rule after the turn of the year, it 
is expected that consumers will take up larger 
tonnages and producers will welcome the oppor- 
tunity to reduce their heavy stocks. The new 
quotation for East Coast mixed numbers will be 
120s. per ton. 

LANCASHIRE.—Producers are easily able to 
meet the current demand for foundry iron, which 
is confined to small tonnages for prompt delivery. 
The number of small parcels being called for would 
seem to indicate that many consumers have about 
cleared their stocks and will be in the position to 
enter into forward contracts when the new prices 
are announced. For delivery to users in the Lan- 
cashire price zone, offers of Derbyshire and Staf- 
fordshire brands of No. 3 foundry iron for delivery 
between now and the end of the year are on the 
basis of 114s., less 5s. rebate, with Northampton- 
shire No. 3 at 112s. 6d. and Derbyshire forge iron 
at llls. to 113s., according to the class of user. 
The hematite trade continues to be quiet, but there 
may be some improvement now that lower quota- 
tions are announced, although most users are well 
covered ahead. West Coast mixed numbers for de- 
livery equal to Manchester after the end of the year 
are quoted at 128s. 6d. and East Coast at 128s. 

MIDLANDS.—Pending an arnouncement with re 
gard to future prices of high-phosphorus iron, there 
is little or no new business in the market. Most 
consumers are not too well employed, and there is 
unlikely to be any rush for supplies in the New 
Year. A steady demand continues to be received fo. 
low-phosphorus iron. Makers of this type of iron 
have reduced their prices during the year, and so 
it is not expected that there will be any further 
reduction of a substantial nature in the New Year. 
The existing rates vary between £5 10s. and 
£6 10s. per ton. Most consumers of hematite are 
still well contracted for supplies, and the publication 
of the new prices is not expected to make much 
change in the situation. Quotations will be lowered 
by 12s. 6d. per ton. Substantial stocks are on 
hand at the furnaces, but, as output is low, these 
are being gradually cleared. 


SCOTLAND.—Although lower prices for delivery 
after the end of the year have been announced for 
basic pig-iron, no announcement has as yet been 
forthcoming with regard to foundry iron. Business 
is negligible, but an expansion is expected when 
consumers are given a firm basis on which to 
negotiate. The light-castings founders continue to 
be poorly employed. Although no shipments of pig- 
iron were despatched from the Tees to Scotland in 
November, a small cargo was last week sent to 
Leith. Now that the new steel prices have been 
published, an increase in business for steel-making 
pig-iron may be anticipated. The new quotations 
for steel-making iron are as follow:—120s. 6d. for 
hematite mixed numbers; 100s. for Scottish basic; 
and 92s. 6d. for English and Indian basic, all de- 
livered f.o.t. steelworks here. 


Coke 

A further reduction has taken place in the amount 
of new business in foundry coke, due, no doubt, to 
the fact that prices have been fixed at minimum 
levels up to the end of June next. As yet, 
most consumers are not covered beyond the end of 
the first quarter, while some users have not gone 
beyond December 81, and will again be in the 
market in the early part of the year. 








Steel 


The announcement of the new prices for the 
first six months of 1939 has been favourably received 
by the market. Although it is yet toa early to see 
the effect the reductions will have in stimulating 
business, it is realised that, taking into consideration 
the present costs, the steelmakers have gone as far 
as could be expected to meet consumers. The 
demand for semi-finished steel continues to broaden, 
and should be helped by the price reductions. While 
some firms still hold substantial stocks, a fair volume 
of business has been placed with British producing 
works, most of which have improved their position. 
Business in the finished-steel section of the market 
shows signs of improving, and following the 
announcement of the new prices, a considerable 
volume of inquiry developed. The producing works, 
however, are not well employed, and for the time 
being are able to give quick delivery. Most of the 
business is still of a hand-to-mouth character, but 
some of the inquiry circulating is for delivery well 
into 1939, 


Scrap 


For delivery over the first half of 1939, prices 
of heavy-steel scrap have been reduced by 8s. 6d. 
per ton. This move will be generally welcomed 
and should pave the way for an expansion of trade, 


which recently has been quiet. Merchants’ stocks 
are high and consumers’ contract deliveries are 
easily met without delay. Most foundries are 


covered for supplies of cast-iron scrap, but consump- 
tion is fairly good. 


Metals 


Copper.—Following the announcement in the 
middle of last week that copper producers operating 
under the restriction scheme had decided that effec- 
tive production would be reduced on December 15 
to 105 per cent. of standard tonnages, prices of 
copper rallied, but there has since been a falling 
away in quotations. Business has continued on the 
quiet side, due to a large extent to the political 
difficulties in connection with various territorial 
claims by Italy and Germany. The American Copper 
Institute reports that world stocks of refined copper 
in November amounted to 425,000 short tons, show- 
ing no change on the month. The apparent world 
consumption was 178,000 tons, while the world out- 
put by mines and smelters amounted to 199,000 
tons. World production of refined copper totalled 
178,000 tons during the month. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £43 2s. 6d. to £43 5s.; Friday, 
£42 17s. 6d. to £42 18s. 9d.; Monday, £43 1s. 3d. 
to £43 2s. 6Gd.; Tuesday, £43 to €43 Is. 3d.; Wed- 
nesday, £43 to £43 Is. 3d. 

Three Months.—Thursday, £43 7s. 6d. to 
£43 10s.: Friday, £43 2s. 6d. to £43 3s. 9d.; Mon- 
day, £43 6s. 3d. to £43 7s. 6d.; Tuesday, £43 5s. 
to £43 6s. 3d.; Wednesday, £43 5s. to £43 6s. 3d. 
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Tin.—Apart from a slightly better tone, the 
market has not shown any improvement during { 
past week, and trade continues to be dull. ( 
sumers are unwilling to alter their present poli: 
of buying only their immediate requirements. TT] 
European situation is not conducive to anyg ea 
change in the position. 

Official quotations were as follow :— 

Cash.—Thursday, £214 5s. to £214 10s.; Frid 
£213 7s. 6d. to £213 10s.; Monday, £213 17s. 6d. 


£214 2s. 6d.; Tuesday, £214 5s. to £214 7s. 6 
Wednesday, £214 to £214 5s. 
Three Months.—Thursday, £215 to £215 


Friday, £214 5s. to £214 10s.; Monday, £214 15s 
£215; Tuesday, £215 5s. to £215 7s. 6d.: Wed 
day, £215 to £215 5s. 

Spelter.—Business in this metal has again by 
very quiet, and consumers are showing little o1 
interest in forward contracts. The low rate 
activity in the building industry must be held 
sponsible to some extent for the slack conditions, 
about one-third of the total consumption of spelt 
is used in building in the form of brass, galvanised 
material, and lithopone. From the United States 
the American Zinc Institute reports that many zi 
producers are finding it impossible to operate in f: 
of price cuts and threats of further reductio 
Several mines and smelters are considering imm: 
diate closure. This situation is attributed to 
Canadian trade agreement and the Institute has filed 
a protest with the U.S. State Department. 

Daily market prices :— 

Ordinary.—Thursday, £13 7s. 6d.; 
£13 7s. 6d.; Monday, £13 12s. 6d.; 
£13 lls. 3d.; Wednesday, £13 12s. 6d. 

Lead.—Owing to the general quietness of trade 
and the close proximity of the annual stocktaking 
period, consumers are not inclined to make purchases 
of any size, and the turnover of late has been on 
the small side. The American Bureau of Metal 
Statistics reports that the world production of lead 
during the month of October was 155,700 short tons. 
as compared with 149,100 tons in September. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £14 18s. 9d. ; 
Friday, £14 16s. 3d.; Monday, £14 17s. 6d.; Tues 
day, £14 13s. 9d.; Wednesday, £14 12s. 6d. 

Scrap.—Another quiet week has been experienced 
in the non-ferrous scrap market, and only a small 
amount of business has been transacted. 

Approximate selling prices for old metal :—New 
aluminium cuttings, £70; rolled, £54; cast, £30 
to £32; foil, £80. Copper, £39 to £43; braziery, 
£35. Brass (clean), £20 to £23. Zinc, £10. Lead, 
£14 10s. Gunmetal, £38. 


Friday, 


Tuesday, 








Mr. J. Hepsurn has been appointed commercial 
manager of Davidson & Company, Limited. of 
Sirocco Works, Belfast. Mr. Hepburn is a native of 
Motherwell and commenced his business career with 
Hurst, Nelson & Company, Limited He was with 
the Clyde Crane & Engineering Company, Limited, 
Mossend, for some time, and is at present a director 
and secretary of the J. P. Tubular Heater Company, 
Limited, Newarthill. 





MAGNETIC 


SEPARATORS 
for the Foundry 


"RAPID-BIAFLUX' 


Cian 


PULLEYS & DRUMS 
The Popular‘ OWERBAND" 


LISTED IN 5 SIZES 


LIFTING MAGNETS :07%:22% 


THE RAPID MAGNETTING MACHINE CO. LTD 
MAGNET WORKS, LOMBARD ST. 
BIRMINGHAM, 12 
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